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EDITOR'S PREFACE ' 

» ' * ^ * • « «. . 

On March 13, 19)5 the first Computer Users/Conference was hel^ at EaSt 
Texas State University to provide an^ opportunity for all .interested (Computer 
science students and educators from educational institutions to meet with in- 
dustry data processing executives from around the state. Both industry and 
academic representatives discussed their "needs ♦problems, and future desir<es in 
the area of' computer tecjinology. • „ • ' ^ 

The-format of the conference consisted of four panel discussions on 
selected topic areas each lasting oneand one-half hours. Each panel consisted 
of an academic chairman, two industrial data processing leaders and two aca- 
demic data processors. The industrial panelists presented papers discussing 
current thoughts in industry concerning- the topic in question. The academic 
panelists served as catalysts for questions about the papers, and .presented the 
university approach to the topic. The papers and all associated discussion are 
presented in this volume Of Proceedings of the Computer Users Conference. 

By the agreement of conference participants, I transcribed and edited 
the discussion portions of the Proceedings from tape recordings made at the 
Conference. As a. consequence, the dialogues reported in this book are my in- 
terpretations of what the participants said. I If I inadvertently misunderstood, 
misinterpreted, or distorted anyone's remarki, I deeply apologize. 

Many long houi^s of work went into making this Computer Users Conference 
a success. As the conference Chairman, I would like to thank the Panel Chair- 
men, the.industry sponsors, the authors of the papers, the official panel, 
speakers ,^nd all of the many participants from both 'education and industry who 
responded to our invitation to actively participate in the Conference. vAs 
Editor of the Conference Proceedings, I would like to express my indebtedness 
to Jo Anne Wall. Computer Science Department Secretary, and Jan Spry, Student 
Assistant, for their invaluabl«'*assistance in typing for both the Conference a(ii 
Conference -Proceedings. . - 

The following people deserve special thanks and recognition: Robert 
L. Smith, Jr., Blue Cross/Blue Shield of Texas, for his guidance and comments 
during the planning and implementation; Alton Goddard, Head, Department Of 
Computer Scien**, East Texas State University, for his steadfast patience, 
encouragement, artd assistance from the inception of the Conference idea through 
the pu^Tiis^g of proceedings; and lastly, Larry Hutcheson for his unfailing 
moral suppoft^and understanding. 

Once again, thanks to all of you who helped tb make the first Computer 
Users Conference a success. , 

Donna Hutcheson 
** Conference Chairman 
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\ 



stehling: The top,ic of our session is data collection. Data is nieaningf^ul 
information put into/ the computer system so we can- get meaningful putput. Data 
collection is the glipturing of this meaningfu}|inTormatipn. / »■ 

on. can be classified as dp^ct data collection and indirect 



Data coll eel 

data cbllection/ Indirect data collection nteiins^that data is captured- on .some 
fofti of source /document. Bef6re we can use '^fiei".|lata, however, it must be^ 
transcribed into machine readable form. Directfdata collecti,pri can be on-line 
or off-line. ^ ^' ' \ 

Off-line means data is captured at the\time of a transactiohv4jvRunched 
cards or tape, and accumulated into a batchlfor input to the •systeirSt' a 
convenient time. On-line means that as a transaction occurs, data is^^tured 
and jfed directly into the computer so that \){e can get some type of feedbapk. 
Our speakers will addrpss both direct and indirect data collection, even though 
thevf may not call thejrt by th)0^e names. 

■ • / 
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\' • , ' ' ' ■ • 
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INTRODUCTIONff 



In a commercial environment today, everyOTie'is hi.ghly concerned with, 
double-digit inflation. Increasing pt^oductivity is one' significant means of 
offsetting rising iexpense.s. Today more-than ever before, productivity i-s,' 
being recognized as a basic measure of economic progr^Si,. Of all the tools . 
that have-been dev^loplsd to help us with our work, few^ possess the computer's 
potential 5for contributing to productivity. Data, entry techniques particu- 
larly, can be used very effectively to increase the productivity in a commer- 
cial ,envfronment. Source data entry Is everyone's goal including 'ours. 
Combine it with job consblidat1bn,'and you are truly maximizing the computer's 
potent'lal for contributing to productivity. 

. " ■. . • .-^-y - - / . • ' t ■ 

■■ ' ■ ^JSAA ENVIRONMENT 

. USAA is primarily a property, casualty, and life insurance writer. We 
have no agents, in the field. We are a centralized home office operation 
based In San Antonio, "Texas with 5 regional service offices. We receive 
50,000 pieces of incoming mail and 3,250 long distances calls per day from 
1 million active' customers."^ These high dally volume figures make. effective - 
data entry techntflues highly important. We utilize two basic methods of 
data entry, centralized and ^ecentra.llzed. ' • • 

• . (V 

. * ■ ■ • '■ 

• . CURRENT DATA ENTRY 

*• • 

• • \- 

■' . " ■ • " ' ■ 

Centralized Data Entry Operation - (Source Data Entry) . ' 

Optical Character Reader^ - (OCR)\ In our Incoming Mail department, mail 
is opened and sorted by type. Turnaround billing stubs are -given top priority 
handling and routed immediately to the reader. The OCR device reads both 
. numer,1c' computer printed data as well as numeric hand printed data._ Currently 
■ we receive about 22,000 returns per work dky. The advantage of OCR" source 
data entK^y in this case meant a big increase in prodiicliivity as wel\ as 
■improved cash flow since the incoming checks* now go to the bank the' next ^ 
morning. ' ■ • 

EMC , , ±0 



On-line CRTs . All other custbmer mati 
* ^ CRT operators in^thje Incoming Mail 
at this point. J A^spe^cial inquiry 
the customer dit a base is used for 
data that is to be initi-ally enterpd 
* yzhe on-line cjjstome,r data base i 
jy^ to the: proper operations divi'sion 



ERIC 



This is an eptnple of source- 
Previously the mail' was read, anal 
was matched by a CRT operator agai 
changes/additions tp be keyed by a 



Djscentralized Data 'Entry Operation 



Key-to-T9pe > *A11 other operatirfy di 



^epartjnent 
ii splay 
this 
or 

atelV 
to serv 



mnedi 



V is 



s routed throtigh a bank of sixty 
The mail is read and analyzed 
of the pertinent information' from 
purpose. Any customer' biographical, 
updated is keyed on-line and posted to 
The operator then routes the mail 
ice the mail request. 



da^a en 
an 
nst the 
3rd 



pers 



These 



to-tape devices for entering datci 
user personnel. A formatl&ss keyi 
The data reels are Irouted to Computer S 
posted to all. maste^ files at nighjt 



CRT On-line Dalta Entry Systenr 



1 . General D e 
utility which 
The initial development 



cription . We 
perates under 
is 



limited amount of production 



have developed a CRT on-line ^data, en try 
the xonjtrol of a data base managegient system, 
complete &nd we are currently servicing a 
keying. i , . " 



to 



Its primary* function is 
perform preliminary field edi 
patible with th-e various' USAfl 
this system can be transmitted 
local and remote sites. 



We use a formatted techni 



The screens are 
or user^doers n 
computer progr 



e^rranged 
d^have^ to 

I 

inary fiel.c 



■an 
desi 



The prelimirfary field edi 
checks, table look-ups, high 
addition, entry in mandatory 



- (cod :s) 



ry, as well as job consolfflati^n. 
routed, by a mail ' analyst before it 
customer data base, who marked the 
on . 



i'^ions are .currently using 12d key- 
devices are staffed and» trained by 
ng techhique is used to minimize key strokes, 
eryices, pooled at end of-^ay, and 



_ accept data. in its source document form< 
ts and treformat the data into records tom- 
applicafion systems. Data keyed through . 
directly to our computer center from both 




que or fill-in-the-blank visual display, 
sjource document sequence so that the customer 
gn docuipents to f'it the constraints of 



ts incliide the normal numeric or alpha 
low ranbes, and check digit routines, 
fields,^ ^groups of fields or even pages 



In 



with.in a document are required. Aft'er documents have passed the editing 
criteriaythey are immediately routed to other on-line systems, or they 
can be retained forlDatch processing. 



men 



At the 4nd of the day, 
data entry operator proddcti\ 
statistics are available on 



lagemenrt reports are produced which reflect 
ity and transaction volume by type. These 
ine or in hard copy form. 



2. Technical Overview . This utility is table or library driven-. It was 
designed to facilitate the implementation of new applicatiorts without 
modifications to the utility program. The edit criteria is compiled from 
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English -language type'comnands and is transparent to the program. The 
user* suppl ies the format sequence and the data element definytions. The 
format and edit libraries are maintained by Computer Service^Data Entry 
Librarians. . ' . 

3. Short Term Goal gr^enefits . Our immediate goal for developing, CODES 
was to replace the key-to-tape devices with a more productive' and timely , 
data entry 'technique. Productivity increases resulted frojft these 
techniques: ^ * . • 

a. Meaningful Field Headers - ' -a ' 
. Benefit Reduces operator tratifiing by el iminatingvtn^'jneed to 

memorize the sequence of the rfata fields. / 

b. Formatted Screens S^quer^ced To Match The Source/ Document - 
Benefit - Increases the accuracy of the initial kevfed^data as "input 
to USAA batch systems,^ dge to simplified entry. 

/ c." 'Sight Ver tfi cation ;- 

/. Benefit - Reduces key /strokes by 50% dud^to the ^iniination of key 
yerifi cation... . 



I • d. Impediate On-Line Editi'og of Each Page - 

J J, Benefit Reckjces the number of transactions reiSectpd during the 
I ' batch processing,, which would otherwise have.toT be re-handled and re- 



keyed at a later /datje. 



'\ . .. Net Data-Entry Projected Productivity Gain ; 

■••"■/■ ^ ■ / 1 ' ■ V d . 

' a. "^0% reduct/ion in keying' personnel based on- a 3-5 sqicond on-line- 
response per jpage. ' " ' • . / ' cc' 

b'. 80% redu/tion in time to train, data entK operator. 

c- Elimination of manual handling, routind,' and pooling of 12p+ reels 
of tape eaqh work day. ' i ■, U / - N 

4. Mid-Ierm Cloals . Our mid-term goals are to: 

a. 'Combine the insurance, analysis of a customer's- requfest with the • 
related coding and data entry steps into one consol i dated job. 

b'. Decentralize CRT data entry to source points, including regional 
service offi^s. ' . • ' . ' • . 

FUTURE .DATA ENTRY REQUIREMENTS - 1980' s 

Objectives ,. 

1. 100% source deita capture of all incoming mail. 

2. Average one day service time response from' mail in to mail out. 

ErJc ° . . 12 , . • 



3, Compfehensiye jo|j( consqlidatibn. , - 

General Teghnology Requirements • ' 

_ — _ ■ • — ' — _ ^ • 

Future ^dat a entry will require an advanced, soph i §ti ca ted j cohesive 
system lo'mposeci of new OCR hardware, Data Base Managemehf Software, and 
/Cm'>le>|ces. , , V r ^ \. ^ 

Detail ^Tefchnology Requirements 

\ ■ ^fn ^ \ } ■ . • ^ 

0(^. Hardware . The ability to tcapture' all incoming paper immediately an 
generate a work-pending image data base by type of work wt 11 be made possibl 
by the hew. OCR hardware. ^ 

Pata skse Managepient Software . A software system that will read the ^ 
-image QOpy and develqp^^a pending digital data basen'n the same sequence 'as tfte 
imagevdata l^e with^'at cross index will be needed. 



and 
e 



CRi^'Devicles. Each CRT work station ifi 11 permit concurrejfjt: 



1 • Display of: 




'a. Both the pending image recced and the extracted digital record 
to permit ven^fi cation of the accuracy of tKe image technology 
capture. ' ' ^ 

b. .Current master file^ digital data base record. 

c. TTBXt procedures' when needed for reference* 



2, Keying of the necessary transaction data 
3* 



Review of: 



a. Updated digital master file record 



b. Resulting formated document image for v 
printing. ' 




fieation before 



Operation Concept 

^ Multi-Split CRT workstations staffed with^^neraT insurance analysts will 
hahdTe incoming telephone calls and/or queued iSp mail ima^e work pending as 
one consolidated- job-. When the transactiofr processing is completed, image 
copies of incomiwifmail and output documents will go put on computer output 
microfilm for hi'storicai storage and record retention purposes, -^assuming laws 
will permit. Output document records^'foing to the customer will be batched 
and printed periodically and released directly to outgoing mail. No^paper 
output will be generated except to print the required documents to be maifed 
to the customer. ^^:z::-- 
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Benef 1 ts 



Ehe benefits are obvious and staggering: i 
^ l!^^^^-^ in productirit4via one person processing. 

2. Dramatically improved fcustomer service time. 
-3. Significantly reduced paper usage,. 
4. Overa 



'•all reduction in overhead Ai-operd^ing costs. 



Result 



Th€^>et result, when atta^lneU, will be a highly efficient internal pape 
less tniurano&-company and a hlghl^ effective customer service^ operation!] 



Ay 



•I 



Panel D^^cussion 



{,•''■ J. F. Dreussi, Instructor 
\ -Computer Science department 
University of Texas at San Antonio 
San Antonio,. Texas ^ 



J 



Dreussi: Academic communities have a great deal of trouble obtaihijig fequlpment, 
even a teletype, and large comparvles like USAA have 120 orjnore CRT^^ and 
other expensive iBquipn^ Carol, can you tell us of any cost study ttiat has 
been conducted on th^c&slkM buying equipment versus having the people i.n the 
three stages df^data handTing>^ometimes companies get sold a bill of goods 
by the salesman In that if you buy th-is equipment you can do away with all .\ , 
the people and reduce your cost overhead. ^ 

Meyer:> Yes, I can comment on that. One, the key-to-tape data entry is very 
inexpensive in that we bought the devices and have had^them approximately 
eight years, so it is a very economical way to enter data. However, it does 
npt provide us with the advantages that I outlined in the speech. In our case, 
the computer salesman did fiot do the selling; we did. We presented a five-year 
d^ta-processing study to the president in 1970. It was approved and his 
direction was to look at things in the long range as far as cost justification 
and not just tfie i^mmediate benefits. For those of you that have been in 
industry for any length of time realize that you live with 'the computer system 
or at least the design of it for 15 years. If you are going to liv^ with it 
that Iong,\you should give quite a bit of thought to what you can live with for • 
that long.^o we decided where we wanted to go, which was the one step job 
.consolidation that I described. The on-line data entry is just the first step 
in that direction. We are trying to do an evolutionary building block approach 
to that long range objective. The cost today for that system versus The key- 
to-tape is going to cost more money. We feel irythe long run, though. It wIlV 
pay off, because we will finally reach that geari of one step job consolid^tton. 

Dreussi : One of the things that people in artificial i*;itelligence >r6^ooking 
at is character recognition by machine. Your paper say$. that ypur'^OCR reads 
both numeric and hand printed data. More specifically, J mAnterested in what 
kind of character recognition capabilities are the OCRjjrils going to have in 
the future. Will you be able to recognize iny 1 on^Jiafid t f it comes in? 

Meyer: I .cannot go too far into theit for^ am riot an expert in that area. 
Also, we are bordering on the capabilities/ which have not been announced. 
However, as we understand it, the OCR equipment technique is moving in the 
direction where it can take a letter, for example, and actually record through 
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the process of . matrix (black, white^ and gray) reproduc«on» actually, record 
. a picture of that document on magnetic devices. La/ter, it'would^me back to 
a CRT device, much like on your TV screen, and will be depicted in a similar 
manner. So 'it will pick up what it seeS and will show you what it sees. What 
y: is even more intriguing is how the sofjfeware and related application code" is 
going to take what it sees and develop a digital data base. from it. That is 
the reason you need the split screen capability or the superimposed capability. 
So the firs/0. thing an operator can do is look at what came in and what tliis 
software developed as transaction data and see if there is anything wrong with 
it.'" . ■ • - ■ 



In your question, you mentioned the numeric hand\print. Presently -on the 
OCR equipment, if you were to leave a 5 open at the top, as the beam scans 
around that number to identify it, it will not recognize it as a 5. It-may 
cause character substitution or it may say this is a reject and I can't handle 
it.' . ■ ■ ■ 

Dreussi: Will it make a guess? ' . 

' ■ • • K • 

Meyer: No^ pot unless .ypu have written a routine that, given a check digit on 
that field, it can develop the .number it can't read. Now there is a risk 
factor in that if there are two digits it can't read, it may develop the 
wrong n^umber. / ^ 



Dreussi: Could^ygu tell 
feel, will help *train thi 
are so crazy about. . It 
associate what they^are 
English, rather than thi 
fami.liar with. 



us something about how the English -type commands, you 
operators versus using nnemonics that systems people 
>eems training operators would be easier if they could 
ceying^with something they are familiar^v/ith, like 

systems language that only systems programmers are 



Meyer: From a data entW operator's point of viejw, we are moving in the direc- 
tion of "gettilta away frjbm coded data. For instance, instead of keying in the 
state of Texas as a code 42, the operator would actually key iii TX. As our 

/more applications onto the CRT data entry using the 
data entry operator will no longer have to memorize 
Since the headers are more meaningful to her, she 
e and use codes. 

. r 

(on had to do with how we maintain those libraj^ies using 

Maintaining those^l^ibraries for us' is a two step 
:a dictionary system which we purchased and are .using, 
/e can take a person who is Hot a programmer, and through 
you will, teach her how to ujbdate those libraries, both 
Ich goes into the dictionary ^nd thertthe screen formats 



company moves more and 
meaningful headers, th^ 
the sequence of data, 
doggn't have to memori| 

Your other quest] 
English-like commands i 
process. One is a dait 
It is set up so that 
meaningful macros, i* 
the edit criteria whj 



themselves. The scrfeen formats go through IBM s^/ftware that is related to the 
information man agemefnt system. ^ 

Dreussi: Do you haj/e a little CAI system? Is that what that is? 

Meyer: No, we don'/t at this time, but I understand that there is now' a package 
available that run^ under IftM's interactive trai/rtjn^ system which runs under 
IMS. So maybe in jbhe future^ we will have that. 
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Dreussi : It appearlsf- to me that once yoMTget the entire dfes/gn implemented, the 
company is going tol be totally dependent \on your computey operation services 
What kind of reliability dQ you. expect m)m your equipme 
up reliability and what kinU of protectfQn are you goin 
bases from say malicious or other type of\m1suse? 



tj What kind of back- 
to havfe on your data 



Meyer: 
a wduld 



That is^ fij^ heavy question. Current^ 



ly, as far reliability is concerned, 
SI wuuiu say that for the last six years we\have been aependent and now are 
totally depend€^rit on the on-line system, it is,, the only source for customer 
name\and addreSS^ in the building. You cannot go get /an up-to-date paper 
document or look it up anywhere else. . I would say in the last six years, we 
have dnly been down one time Where we>lost a whole oayAs worth of work. When 
that doei happeilV bur incoming mail d^partmept comes to a stop for all practical 
purposes and tf|fe,^ranches of the other user divisions do not receive any mail. 
They coi)ttnue ta receive telephone calls iand\ they i:an handle that to a certain ^ 
exitent without thq on-line inquiries because Ithey/did it like that in 'the past./ 
We cannoy provide as comprehensive slervice wi|thoi|x t/ie inquiries, but we can 
take'^doWn the information. 



ASf fair as the future equipment, obviously\ I do not know at this time hov/. 
reliable tnat equipment will be. However, ourvapproachi would be to try to 
validate itV rel i ability through the initial ijrsers thjit have brought the , 
equipment ifv^and have it running.. If it look^lfairly stable to us then we 
^Would bring yt into the development phase. If we had a great deal of trouble 
wrth the reliability, we would probably stop/ right thefe, because you arp 
nght^the whfole company operation would peydepfindent. on it. THfe third. thing 
would be <hat w^ would probably back up witn duplicate hardware every piece of 
the equipment thkt was economically feasible. If one wa^ extremely expensive 
to bacfe-up, m woy^ld have to weigh the cosA: of being down a day to the company 
versus the 6ost of\backing up that one piece of equipment. • 
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' .OATA COLLECTION 
EQUIPMENT AND TECHNIQUES 

Robert-. M. Hackett, CDP 
Director 5ystemS'*anU Procedures Department 
Consolidated Data Proc^sing Center ' 
/ City Water Board 
'San Antonio, Texas 



The San Antonio City Water Board operates the Consolidated Data Processing 
Cen.terii Which(;-v/%s created 1n 1961 by the consolidation of the data processing 
departments g'f 'the City, of San Antonio, and the City Water Board. By 1974 
service'iiias provided toatwelve City Water Board departments, eighteen City of 
San Antonio departitignts," five other; tax-supported entities and two title 
companies who ma"y r6quest,,information from the tax files!. In addition, the 
Criminal Justice Information System -serves nine Bexar County departments and r 
the Saj*^tonio Police Depairtment. The center operates two IBM System/ 370, 
Moderl45 computers on a twenty-four-hour, 'seven-day-a-week basis. These 
computers, with three-quarters of a mijlion .bytes of storage each, work in the 
virtual storage environment of 'OS/VSI. Twenty spindles of. 3330 direct-access , 
storage are required to serve the •teleprocessing-oriented users.. Although on- 
line storage is shared by the computers, the tdleprjvcesising .systems are 
configured so that terminal . updates to. a specific file can be itiade only through 
one of the central processing units. . • 

The way in which the teleprocessing systems in'tertwine with the day-to-day 
work of many of the users means that computer malfunctiooisk must be minimized. 
The two-computer configuration, instead of>one larger one', is used to provide 
the capability of continuing service during an. extended computer failure. 
•Presently, portions of the teleprocessing system are served by each computer, 
but the complete system can be quickly switched to one or the other if the - 
need arises. This is accomplished y<ith a multiplexer channel switch dividing 
the terminal groups bietween the computers. The first group can be categorized 
as the "business office" group whj/ch supports two 3272 local control units and 
a 270.1 Data Adapter to serve <*two /32 71 remote control units and three 2740 
Wmir'ials. This group control s^the terminals for the City .Water Board and the 
Cdty of San Antonio business activities. The second group-'serves the criminal 
justice community, both City ai/d County, using four 3272 lofcal control units 
and a 2701 Data Adapter to support the South Texas Regional Message Switcher. 
At the end of 1974, seventeen* users operated 120 cathode ray tube display 
terminals and -forty-two printers to aggregate 800,000 input transactions a 
month. / 



"a telecommunications application in'yhich data from several locations are 
accumulated at one location befof^e>rocess,ing." Data collection in the context 




terms, defines data collection as 
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of /tomputer process itig a tso includes the man-machine interface as data are 
translated Into computer language. This facet starts In an office where 
clerks collect and edit data before conversion* A key-drlven-machlne operator 
should not be requiredVto analyze information if satisfactory production Is to 
be maintained. The operator must understand and be experienced In the conver- 
sion process but n^ed rl(dt know What the data describes. This being true, any 
competent operator/ can any data whep it has beerl properly identified. 

This is not to 5ay thay aVi data must be transcribed before it Is converted, 
or that it must bfe col/lected and ordered. It can be , accepted at random on any 
document as Ibng as tne infW is reasonably easy to find and understand. 

In many instanpes, however, information for a record must be gathered from a 
i^ariety of docliwen^*, and theXeffort to edit add identify it is much greater 
than that of tipams^cribing It tp a structured form. 

The keypu^hi in one form or another, has been in use more than eighty 
years and has/developed from a brute-force key-driven machine to punch holes 
in a card equating to numeric information, to the electric alphanumeric 

. keypuriches of today. The IBM 129 used by the Center .provides the ability to , 

'keypunch and then, in a separate operation, verify on the same machine. It' 
stores the punch-control programs and uses a buffer to accumulate data to be 
punched. After keying' has been completed,' the dataware pijnched from the buffer 
into a card. The Center uses the Model 129 for small-volume jobs ranging from 

,a few to several hundred cards, but it uses key-tape equipment for the larger 

"jobs. 

' ■ " \ . " , - , \ 

The Mohawk key-to- tape equipment uses a keyboard similar to a keypunch'but 
magnetic tape instead of caHs as a- recording, medium. It too provides the 
ability to. key and verify on the same machine! Records can be changed before 
or after th^y are written on tape. Besides increasing conversion speed, this 
equipment eliminates the cost of cards, permits more than eighty characters in 
one record (in certain >instances) and, of course^, . assures the exact sequence 
of the records. A fixed sequence can be an advantage since much of th^ identi- 
fying information necessary when the data requires more than the equivalent of 
one card can be eliminated. The equipment provides output in the tape format 
of the computer and can be read at tape speed, which is much faster than cards 
can be read. One of the key-to-tape machines also doubles as a jpaper-tape 
reader which is used to record moving-violation-disposition information as it 
is punched by the cash registers used by the Municiptal Courts cashiers. 
Another is used as a card reader primarily to read the fifty-one column 
circulation cards from the Public Library. 

The punched stub ''turnaround" document is used to record payments for 
water and sewer service and current taxes. The utility bills are printed on a 
continuous punch card form prenumbered and prepunched by the manufacturer. As 
the bills are printed, a cross-reference file is created that identifies the 
serial numbers with the account number and billing amounts. When the stub ts 
presented for payment, the serial number is reproduced into a standard size 
card and fed into the computer to post payment information. The punched-stub 
procedure for tax billing is designed differently because tax collection 
requires a different type of procedure. Like the water bills^ the tax bills 
are printed on continuous, prepunched card forms but the tax bills, after 
being detached, are further processed to^unch into the stub the tax account 
number and amount due. This is njore effective because, unlike water bills with 
their constant volume of processing, tax bills are prepared onc| a year and 
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r .95trat|sO% of the payments are received in a two-week period. Jhen too, 
mortgage bankers pay the bills in groups ranging from a few hundred to several 
-thous^,nd. These groups must be preaudited and balancecjl to the. payment which 
i|b a simple process when the amount due can be read dirfectly fY(M the stub, 
f . . ' . ^• 

Water meter readings and information for several small systems are 
recorded .us^ng a mark sense 4)unched card. This technique when ^used for 
gathering small \amounts o*f numeric information permits the original recording • 
lof data in a machine-sensible form. A special pencil with lead that is an 
/electical conductor is used to mark through specifically identified areas on 
'the card. The IBM reproducer senses these marks and punches holes in ,the card 
to represent the information marked. The cards are then processed as punched 
cards. Although various portable electronic devices are available to perform 

, the meter-reading function, non^ can match the mark sense card in economy and 
ease of use. / , . 

The data-collection methods discussed so far are used for batch processing 
with a fixed input schedule. Data are gathered into workable bathces, pre- ^ 
audited, processed, balanced and postaudited in these batches. This^technique 
is suitable for the large. Volume. of information where the need of obtaining 
the information in real time does not justify the cost of doing so. When cost 
is justified, the ability to add pr change information at the terminal is 
provided. 

It is important to point out that programming for terminal processing vS 
such that only authorized personnel may view or change the information con/ f'^ 
tained in over sixty on-line files. Tax Office personnel, for instance, pan 
use only tax. information and are unable to obtain payroll information. Evefy 
user hqs some update ca);^bility which is specifically defined and ranges from 
the entering of codes to update a single field to the updating of many fields 
of a record at one time. Where the more complicated update is required, a 
shell or format is displayed on the screen to guide the operator through the 
proper decisions. Because this happens very fast, editing is simple but 
sufficient to give' the operator some help and a chance to try a second time. 

The best example of a real-time system at the Center is the Criminal 
Justice Infbnnation System, which is operated for the City of San Antonio and 
the Couniv of Bexar. This system is the user's system and except for program-- 
maticall^uthorjzing displays and updating capability and the simple editing, 
the user may change data as he desires. One half of tJi? terminals at the 
Center 4re used by tf)is system and the several systems of the San Antonio 
Police Department. Batch update is not used since ii\formati on is added 
through the terminals at the time it is developed. For example, when a subject 
is booked at the jail, this fact is made known immediately to the law- 
enforcement-identification office. An automatic check is made of outstanding 
warrants, and if any are found, the system directs this informiation to the 
appropriate, function. The system has combined or associated^xhe many fi.les 
used by the criminal -justice community so that a single input will update the 
pertinent files.' The South Texas Regional Message Switching computer 
provided by Action Communications Systems, Incorporated is an integral part of 
the Criminal Justice Information System. It is one of the two regional message 
. switchers in the Texas Law Enforcement Teleprocessing Network and provides the 
local criminal -justice community wi.,th a direct connection to State and 
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National files. Authorized users employ the local CRT teranna^s to obtain 
information from State files concerning driver's records/vehicle registr*^^ 
tions, and that infontetion available from the Texas Crime Information Center. 
When appropriate, thelstate computer systen^ at the Department o.f Public Safety 
automatically routes/the messages to the Na^tional Crime Informatioh Center. 
The users have tKfi^ption, with one request, of obtairHrfS^data from a single 
sourcfi* 6r sev^f*^^ sources. Responses are normally rputefd to a 3286 printer 
which sol v^sr the problem of controlling arrival sequence. 

The City Water Bqard owns an IBM 1800 Prp(^s Control computer which 
coTle^cts data for the control of the Central /Heating and Cooling Plant and the 
water-distribution system. Built to provid^ steam and chilled water for 
HemisFair '68, the plant also houses the centralized control center of the 
water-distribution system. Information is collected in analog form to either 
monitor or control a process using various types of transducers that change 
the value of an electrical current in proportion to the change of what is 
•measured. An example is a thermocpuple that measures the temperature of a 
chillerimotor bearing by increasing the electrical flow as the temperature 
increases. This H^nefl is converted every few seconds to an engineering valve 
representing the bearing temperature in digital form. It is compared with the 
established parameters and, if outside them, will take remedial action. This 
may be to increase the flow of coolant or, in extreme cases, shut off the 
chiller. 

The computer gathers signals from hundreds of sources and integrates them 
into a complete picture of the plant and water distribution operation each 
minu|:e. Usually this is a picture of normal operation and does not require 
operator intervention. When an abnormal condition exists, the operator is/ 
automatically notified by printer or CRT terminal as the computer initiates 
the necessary action. General ly, the operator is unaware of computer control 
actions because, unlike the hot-bearing situation, most control is for. normal 
operation. For example, in the Water Distribution System control of pump 
operation is accomplished by sensing the discharge pressure into the main. It 
compares the actual pressure with pressure parameters and in certain parts of 
the system adjusts the parameters according to the water level in an overhead 
storage tank perhaps miles away. 

Many datq-col lection methods not used at the Center should be discussed 
to round out the subject. Optical scanning as it pertains to Optical Character 
Recognition is being considered, but so far it cannot be cost justified. If 
the cost of processing the tax and utility payment documents included key- 
ipunching, the use of OCR could perhaps be justified; however, the punched stub 
turnaround document is so effective and cheap that np other method can match 
it. Optical scanning equipment normal ly writes information on magnetic tape 
forjater reading by the computer but cfife also be connected directly. Except 
for' optical character recognition, which actually recognizes the stylized font 
of printed dj/aracters and some handwritten characters, the other optical- 
scanning metnods require a particular discipline ta read the information. 
Test-scoring machines are a good example of equipment which uses the presence 
or absence of marks in a fixed relationship to a sheet of paper to convert 
intelligence to machine language. Scanning equipment is also available that 
reads specific computer printed codes, perforations in paper, or the standard 
holes in a punched card. 
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jrhere are four major uses of optical scanning starting with the printpg' 
of invpices or statements in the OCR font on a Vine printer as a turnarotfffd 
document. This is present(^d at 'the time of payment, annotated with the 
.cashiers comment, usually as marks^and sbanned.to record ,|;he payment. The 
second method is the use^of marks or'handwritten^digits tdi' record a great , 
variety of infonnation foi^ reporting purposes. Meter^readjng and daUyi ; 
inaction activity^eporting are two good examples. The third is for- 
procedures like gasoline sales slips which are processed from the OCR encoding 
of credit cards and the keyed ""sales amount using hand operated data recorders 
at the place of sale. The fourth method is the typing of collected data on a 
typewriter with an OCR font to be rfead a page at a time. This takes the place 
of the usual key driven data conversion and permits proofreading of the copy 
before scanning. 

Being considered at the Center is the key-to-disk machine which uses 3 
magnetic disk instead of a magnetic tape as a recording, medium. This equip- 
ment is integrated into a data collection facility comprised of several, input 
-stations working under program control to feed information to >a disk through 
a control unit. At specific times the information i^ spooled' onto a tape'-for 
introduction into the computer. The keying stations usually have a cathode- 
rsty-tube screen s6^the data can be. viewed and corrected' during, the verifying 
operation^ The cost per keying station decreases as the number of steftions on 
a control unit increases, which makes this type of installation ratfier 
expensive if less than six stations are ifjequired. Alsoj for smafl operations 
this is an "all eg0s in one basket app?daeli" which, can be discapcerting if the 
control unit malfunctions. Ay' 

' ' / ' ^ • ■ r 

Cathode- ray- tube tejTminals are also used for direct communication with 
the computer; IBM offers Video/ 370, which allows the data to be keyed upon 
the screen, examined, and^hen written onto a magnetic disk which is part of 
the computer complex. Data recorded in this way cari also. be compared, and 
corrected, in* a separate verifying operation.' Significant editing of the data 
and the opportunity to m^e corrections if they fail the -edits are part of the 
programming. The-IBM 129 keypunch, for instance, can only specify which fields 
are alphabetic and which fields are numerfc. This is also the limit of most 
individual key- to- tape devices. As the data gathering equipment becomes more 
sophisticated, tb%editing capabilities are greater, but even in the key-to- 
dis'k arrangements, there are specific limits defined by the control unit 
storage capacity. Video/370 is limited only by the power of the computer, 
the size of the partition in which the monitor resides and the imagination of 
the programmer. 

Point-of-sale recorders, after many years in the doldrums, have gained a 
foothp^hrSnthe retail trade. Replacing the conventional cjash register, they 
proN^e cafs1r=regjster facilities and p'apture sales dat^ftSr the computer. They 
haVe they&bjlity automatically to determine and record sales tax and other 
sales ir^ormation as desired. The simplest operaticm, and the most time 
cot^sypriTig, is key driven. ^ Stock numbers and sales amount are recorded to 
prepare a sales slip. The data are transmitted to the computer where accounts 
receivable for charge sales and inventory deletions are recorded. Dependirjg 
upon the complexity of the system^ this information can trigger^stock replenish- 
ment and determine the cost of^oods sold in^s much detail as desiVed. 
Department store procedures usually start with a free-standing device and 
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progress to the computer connection and the use df hand-held- readi.ng wand-; 
which scans a code on the item ticket to collect the data concerriing^^ilhe sale. 

The latest development in point-of-sale device? is now being customer 
tested in supermarkets. The method, starts with the uniform product code of ' 
items, printed on the package in the form of/black ,Tin6s of,varyi1ig thicknej?. 
This/system^must have a direct computer connection,/ to an on-^ne file conjtain- 
ing'at. l^ast' sealing price and item description. |»ackages are passed oyer a ^ 
transparent plate in the checkout counter; the code is. read; im^ntpr^and cost 
of sales/ar^ updated; and the selling price is entered into the cash/register. 
The sate ^p shows the item description and price,, the tot/l , and/the tax for 
taxabW items. Equipment i^^ available to imprint the code- on me^ packages 
and other items packaged at the store. Customer acceptance is^low, mostly ' 
because each item is not marked with a readable price. TestXt^^ POSt the 
price of the item on this shelf, and some provide grease penj0is so the custodier 
can matrk the price on the package. So far, customers show-\^ry Tittle interest 
in doing this. • 

The collection of payroll data usin^/time clocks connected to a computer 
s done for large groups of hourly employees. » The two most acceptable ways 
^re th6 punched time card and the plastic badge. Systems/that only record' 
start and stop work times normally use a punphe'd card in^a time card rack. 
The card is removed by the employee, inserted in the time-recording device, 
which prints the time on the card and transmvfcs it and the employee^umber, 
which is read from the card to this data co Meeting equipment. The card is . 
then placed^ack in the rack to provide visual evidence that the employee is 
at work. Tlie same results can be achieved by using a-machi^ne readable badge 
or, not so desirable, keying in the employee number. Clock data can be 
transmitted directly to the computer or captured on an interim recording 
device for transmission at the end of the day. Since hours worked by emi^oyee 
is all the information collected, it is usable for Payroll and Personnel 3 
processing only. 

The cost effectiveness of labor data collection is far greater when there 
is a need to know, labor hours by production work order. This requires a 
greater number of cpJlection devices on the shop floor buy provides the capa-. 
bility of capturirrg production costs bvjunit or by work o^r. When a job is 
started, the starting time, the employ^ number, and the w^k-order number 
are entered by / combination of crock recording* keying, punched card or badge 
number. The system captures not only employee work time, and piecework if on . 
a piecework-pay plan, but also the cost in man-hours of the work performed on 
each job order at each work station. It also provides the Production Control 
department with the status of each job order throughout the shop. When the 
job is recorded as passing final inspection, the data collected can trigger 
inventory updates or customer-shipping orders. 

Magnetic Ink Character Recognition (MICR) equipment is the backbone of the 
banking industry. This equipment recognizes magietic fields captured by the 
special ink used for printing the MICR font. Checks are preprinted for the 
depositor with bank, routing, and depositor-identifying codes. When a check 
is accepted by a bank, the amount is imprinted by a key-driven machine as part 
of the balancing routine of the bank clerk. The checks are fed into a MICR 
machine where the characters printed in the special ink are magnetized and then 
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read an^ tnterpreted to make numerical iense.- As the data is being sortfed; 
according to the coding, it is being entered directly into the computer system. 

I Corporations/with regional offices an<i a central ized-computer facility 
depend upon el e'etronfcrdata "transfer to cbl?ect information for processing. 

/Usually inforjnation/iis accumUUted for batch transmission and- may be keyed 
data that Ifas been cbllected, processed, dr a combination of both. The design 
of a Gommuhi cations network Jto achieve either goal is very complicated because 
it requires knowledge 'of. thi^ speed arid type of equipment, the speed and the f 
cost of .the telep one line, and the geogjraphtc location of the district 

•offices in relation to the Computer Center.' 



If a company desires to' collect data of small volume f rom , many poi nt s in 
a real-time environment, it may elect to use low speed typewriter terminals 
which will transmit data at a speed of up to fifteelj characters a second..- 
Collecting data orf^.a nationwide basis to be transmitted to a central point 
suggests the use of regional dat^i concentrators to collect and rout^ informa- 
tion automatically .to the' computer center... The simplest device transmits- 
each character as the key is depressed, which reduces th^ effectived speed to " 
approximately one character every two seconds. The terminals can b^ Enhanced,/ 
however, to include a data buffer which will col lect data as it is 'keyed and 
transmit several h"undred characters at one time. This permits transmissic^n at 
the rated speed of fifteen characters per second, resulting in th^«line being 
available to other terminals a greater percentage of the time. , r 

To reduce the volume to be transmitted, Small computers can . dd' routi ne 
data processing in each of the company offices and transmitVth6;results to the. 
•central computer installation in bursts. Nightly transmissidn is.- common since 
it usual ly/tdsts less and- it can be done on a dial-up netwoifk where either the 
computer tr the operator dials the telephone number of the Central computer 
and transmits the data when contact is established. T^e ambunt of data aTid 
the time frame in which it must be transmitted determines the speed of the .line 
Which, in turn, determines the cost of transmission facilities. The conversa- 
tion can also be two-way with the central copiputer transmitting- back the 
results of the processing as it occurs or in a burst at a Jater time. 

This covers the types of data collection devices and techniques in use 
but there are many variations, to be, considered when reorganizing or establish- 
ing a data collection facility. Three vendors have been menti oned -i n this 
paper since these are the three supplying the Center but there are many 
others, equally qualified, from which to choose. The devices used by the 
Center are' satisfactory for the job, but because a great many facts must go 
into a selection decision, citation of this equipment does not imply that 
these devices' are the best or that they would be the best choice for another 
installation. A prudent selection of equipment can be made only after a 
careful study of needs has been matched to the"^ssential characteristics of 
'that equipment to guarantee both accuracy and economy. 
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Parel Di\scu?^ion 



Lawrence Pii 
Department of 



Pickens: I am going to direct my 
justice system. What type of secur 
from accessing the network data system 



cWens, Assistant Professor 
Data Processiofl Technology 
Del Mar Goneg.e , \ 
Corpus Christi, Tekas 



questions to Bob in the area of t.he c^imir^a^ 
ity do you have to prevent outside users 
on- criminal actions? * ' 



Hackett: As far 'as security is^cohcerned we hav^^ to consider the cost bf 
gettihg the information as opposed to the value of the -information you get. 
Our terminals are loca^l terminals connected by cable use of condui^ts under 
the street. Th^se are open and thpe is really nothing to prevent, a* person 

'n a telephone company trufek and put a 

and tap into the cable. However, he must 
at that cable is used for, which is pretty 



Who wants infor^mation to drive up 
barrier around'one of our manholes 
know the address of the terminal t[i 



difficult to find out* This sort }f thing would cost more mopey than we feel 



anyone would waTit to spend f<ir the 

. • ' /' ' ■ 

Pickens: What about the availabil 
Is there a jj/ey that solneone could 



Hackett: Not from'us, no." We re 
regard tax •or payroll files. The 
that created the. file. I can't sph 
department as to v^hat he could or 
nothing from us. 

Pickens: • .What type of on-the-call 
policemerf get on inquiries from th 
network? 



Hackett: They call by their radio 
terminal. So the turnaround is the 
few seconds it takes to get the 
relates the information back to the 



t/ 



type of information we have.' 

typf the information that is in the system? 
ind out what fs in his file? 



g^rd these files in the same light as we . * 
nformation is only available to 'the user 
ak for an individual goin^ to the police 
dould noj: get from the police. They can get 

turnaround do highway patrolmen or city 
ir patrol car units into the data base 



to the dispatcher and the dispatcher has- a 
time it takes to place that call plus the 
res|ponse from the terminal and the dispatcher 
patrolman." 
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DIStUSSION FROM FLlJCR 

, ' .. ' • •: - 

* ■: ■ ■; ' •■■ V. ■ .f 

Helen Ligon, Baylor 'University:": Carol Meyer, from/where' do you get your data 
entry operators » arid what kiild of bairkground do they -h^ve? : 

■ , ■ ■ , , , / ' .. ' 

Meyer-: -At the .present time , those ' people who wprkz-Wi t(j i ncomi rig mail and are 
dealing primarily with ciistamer biographical data" a^ye high school graduates 
with a good typing backgrciitijd. They areV^rained in the company details in 
fiouse. The data entry opeV'StOi'S where we»a.re actually implementing the codes " ^ 
utility ar^; currently 'Mohawk data entry operatoi^s, so they .are already famiHa/ 
with ^he data entry process; it is just a matter of retraining tHera'::*QE this 
new technique. People who are hired from the Outside come in with a good typing 
'background and simply have to learn to use the numeric pad; 

"Ligon:/ How are data entry errors detected?- ** " 

Meyer: In the data entry system/ they don't" have to be that carefuj. You may ', 
have zeroed in on sight verificatlori. Actually, as an operator becojnes more ^ 
proficient, she can feel when she .has made an error. She can then look up at 
her^ screen to see where she is, back-up, correct it and then go ahead. If she 
doesn't detect an ^rror on her own, when we, do the preliminary editing, most of 
the time, we will catch it. . • ' , 

.?iJohn Albino, Dallas County Commurvity College District I would like to address 
'my comments and questions to Mr. Hackett in the area of security of files. It 
is precisely because I am involved in^designin^g and implementing a data base 
that I realize that there is no security^in data b^se files; none whatsoeveV, 
for the following reason. What one man can design and implement, another man 
is certainly smart enough to crack. Frankly, it disappoints me very' much that 
we' sit here and allow Mr. Hackejtt to give us the- "camel's-nose-under-the-tent" 
answer tp "Frankly, its not worth the money it would cost them to crack our 
system." That is a foolish answer, and any of us that let anyone get aiwaj^ /with- 
that should get out of the,busin|ss rigfyt now. 

Dreussi: I would like to comilient on that. I think any system is as good as. 
the people who use. it.' ' I believe that you, can build a secure system, but^I 
don't think. there is a system that can't be cracked. , . 

Albino: That's right. That is why I do not believe in national data banks. I 
know that if I sit down and fool .around with it enough, I can crack a system. 
Any language you wish to program with eventually is, translated to machine , code. 
Therefore no- locks exist. The classic case that most of us are familiar with is 
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the chief programner fcfr- the First City National Bank of New Vork^using round 
off error$, who is probably living quite comfortably in South America or ) 
-somewhere. - ' * ' 

.Preussi: Yes, I think you are right. I think you can get ^yone if ydu want* 
to. I have an article here oh the National Campus Information Center which 
will fdr'$5 give^you any information on yourself.. I, think thH. gives an. idea : 
'to people o'f Whatnkind of data is*vin the Cefiter daia-basa. ^^^^^^^ far a,s.<the 
integrity of the system, I dpn't know what kind df safeguards they hav^/ 

Albino: What irritates me more is that Hackett said the information he had was . 
not worth the i;rouble it would take isomeone to tap into his coaxial cables. We 
don't know what kooks or fools with money to blow on some crazy scheme feel like 
doing in their spare time. If anyone has that attitude toward anything, then 
we all should get out of the business. 

Meyer: John, I think. Joe Dreussi directed that question to me' last night and : j 
again today and I failed to pick it up because there were several points in one ; 
question. I must admit also that it is pretty hard to keep a system programmer [ ; 
from cracking anysystem. They pretty much can do what they want to do. He / 
made also your same point that you never know what people who are a little bit off 
base c,an do' to you. You are vulnerable* and we are a long way from solving j \ 
all of those problems. In our case, to use our on-line systems that are b^ing 
developed under data base rtianagement, before anyone can sign on and use the 
terminal, tney must go through a security system that we wrote. It requires^ 
that they kffidw their employee number, their unit code, and some kind of .pass- 
word. Now, we are using initials to validate employee number. But if security 
becomes a problem as far as on-line access to the data base system is cohcerne^l 
we will tighten up on the password technique so that the password could be 
changed every day and the illegal person could not get on. . 

Hackett: I would like to make a comment on this. My time did not permit 
discussing all of the security measures. I want to point out that aVl the 
information on this data base, although correlated, is the same information 
that has reposed for hundreds of years in files that are readable by anyone 
with a sixth grade education. When we concern ourselves with data that is 
escaping,- we must remember that the facility was there before computers more 
than it is now. 

Robert Smith, Blue Cross/Blue Shield: This is an interesting discussion that 
I hope we can carry on for some time because I think heire^we^ .are facing the 
problem that this sort of meeting should face. Yes/, security we can have. 
Would you be willing to have your insurance go up $5 a month in order to be 
.sure that we don't know that you had a hernia or an appendectomy? 

Albino: Yes, I would as a matter of fact. I would be happy for it to go up $ 
a^ month if I knew that something I did not want you to know, you would not kno|v. 

Smith: All right, let me ask you this.. You have a home which ha^ all of your 
possessions in it. What do you figure the locks cost? 

Albino: Locks in my apartment cost about $25 each. 

Smith: All right, do you have a burgular alarm system? 
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j|lbino: I do not haye a burgular alann system*' — — / 

Smith: Why? . . ^ , 

Albino: The reason I do not is that there is nothing of \§ufficient value in 
there thai I would seriously lose. My things that I consi^ler^ofjthat much value 
are kept tn my7pff+ee^ — ^^r^^ i . 

Smith: How J5 your oYHce, fixed up^^^ 

Albino: My office is fixed up with locks on the front door and a security 

guard in the'lobby. 

< ■ ' . ■ 

Smith: And you think that itji^fpuld be more difficult tp subvert- that system 
than^lt would be to get iTito' someone's data* base. 

^Albino: No, it would be far easier. Yet, on the other hdnd,:my personal 
infonnatioh is mbre-Ji^aluable to me than anything i could possi|[^ly have in my 
possessions. 

Smith: All right, but you have invested no funds as T understand it to protect 
^this office. It must have your income tax returns. 

.Albino': No, that is in my safe deposit box. 

Smith: how is the bank , fixed up these days? 

; ■ ' ■ ' / ■ ■ 

Albino: Well, that really doesn**t bother me because that is nqtt on a computer 
file. I was just wiped out of several computer files last week. What is to 
guarantee that that same wipe-out, when reconstructed, will not give a criminal 
record to a man who has never had so much as a parking ticket. 

Smith: There is no guarantee/ 

Albino: That is right. 

breussi: I thinU^ the problem so much isn't invasion of privacy where a company 
may have information we may not want them to have, but the ability of someone 
else going into the data file and changing entries to make them false. We 
have seen 'in the recent past that some people are ambitious enough in their 
goals in life that they try to change other people's past ' history. I think 
the main danger from these data bases is preventing people from gaining access 
in order to change them. Now we can say all we want about how secure our homes 
are, but probably depending upon what we have in our homes, 99 times out of 100 
we are not going to have as many people looking at our homes as we are going to 
have looking at these data biases. Also, they will not be basing their 
decisions on credit, on whether or not we should be put in jail, etc. by 
looking in our homes; but rather, they wilT be looking in these data bases. 
If someone changed these data bases at some past time, it could completely \ 
ruin us for the rest of our lives. Talking about what is in our homes really 
isn't' addressing the main problem, I don't believe. 
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Smith: Well, I think what we are getting down to is ai-question that deals 
with "who should do what to whom." We, here, representing industry today are 
bringing our problems. Apparently security is a problem. What is the 
academic community doing t^ solve that problem in a reasonable fashion— one 
that is cost effective enough to be useful? 

Dreussi: I think the most important thing we can gather from this is that our 
data bases are not secure and let's riot\^say that they are. 

Smith: : I ^aye.up eVen^trying^ to suggest that they weg_compl etely secure. 

Dreussi:' Let's realiz#*that %My are not and then go forward with what we can 
do to protect the data that g^es into' it.. ' 

Smith: Yes, but do we Attack this problem with locks and keys, or do we try 
to put a little integrity and honesty into our academic environment. Are we 
working at which end ;0f th|"prol3lem? Sure the\ camel's nose is in the tent, 
but go around to the. other side and see what is hanging out. 

Phil Gensler, West Texas State: That is exactly the comment I came over here 
to make. That is the place I think the universities, junior colleges, or 
whoever is training the people to go into data processing, c^n step in. We 
must take the time and the effort to instill, in the people we teach, 
professionalism. Crooks are going to steal information period. What we need 
to guard against is our own people stealing information unwittingly or not. 
We can do this by instiTling not only technical knowledge, but also a real 
sense of professionalism as w6 teach the students. That has to be our contrib- 
ution. 

Dreussi: thank you, Phil . That was a good answer. ^ 

.Stfhling: We got a, bit off the subject here from data collection to data 
security. 1 am suve that security has more than you could cover in two or 
three days. It is\a very timely topic, and perhaps there should be a 
conference devoted V/holly to data security. Are there other questions 
concerning data collectibn? 
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^vast quantity time and effort is .exerted daily to capture information. 
The (Sole purpose of tms effort is to producf meaningful and timely control 
'information. This procesSs^can be concisely referred* to as data preparation and 
presentation. The volume of data increases daily- in any grpwtng institution. 
This volume increase has required new method<rlogy to meet the requirement of 
timely data presentation. The rapid advancement of -Electronic Data Processing 
in this decade has led to improved design of electronic computers capable of 
receiving, preparing and presenting data in^a 'few seconds. The integrated 
circuit has proven to be a major breakthrough in electronic technology. It 
allows sophisticated equipment to be manufactured at prices which can- now be 
cost justified in business and industry. This is a great electronic age which 
hais risen from infancy to maturity in the last ten years. 

. ! Why, with the great technological advancement in electronics, do we ' 
struggle so, in the preparation and presentation of usable data on a timely 
basis? Knowledge ofliiw~teehaiaues in the minds of data processors for the 
practical application of business"^»tet:.^cessing has to be the key ingredient 

' to successful advancement. 

Traditionally, data has been coTTetted and submitted for input into a 
, computer which manipulated and organized it ipHsome predeteruiined form for 
meaning;(ul^eports, usually representing both correct data and^data in error. 
This necessitated the painstaking manual effort to correct error^Smd repeat 
the complete process until a file was termed coi'-rect, allowing finalSeports 
to be generated. The cycle from originator through a^Compyter center b^ to 
the originator could take hours, even days. With increasingSo^jJimes of dat 
reports have become historical rather than timely. 

The mean time needed for the computer process was the same for each 
successive update. The immediate solution for processing more data more • 
quickly was a faster computer. The computer manufactOrers have supplied the 
technology to inqrease internal computer processing^speeds from milliseconds 
(lOOOths of a Second) in the fhid 1960's, to microseconds (1 millionths of a 
second) in the late 1960's and early 1970's, to the current nanoseconds 
(1 billionths of a second). Industry has survived with this apprdach for a 
number of years; but again has reached a saturation point at which raw coifnputer 
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speed alone-4:an no longer^provide the n6eded relief. New procedures and 
systems must be developed^to allc)w better utilization of people and the 
computer. i 

Electronic hardware with supporting system software is available today, 
allowing us to collect, manipulate, store anil retrieve large volumes of data 
in fractions of a second. The problem confronting data processors is 
development of the most useful technique to 'prepare and present-the collection 
of information in a useful manner. A typical person utilizing computer outpi^^t' 
reports to perform his job has. several, hundred* pages of data in his possession. 
He must locate the ^ata and often iro^s'^extr^ct information from more than one 
report to. obtain the information he requireis. In many cases, half of the 
productive time is used obtaining information rather than using it, These 
traditional reports are dictated by the computer process used to prepare the 
report. 

Reports were usually designed by technical people for program convenience- 
rathe rtham user, convenience. The users tymcally did npt fully understand 
tm^capabilitii/sr of the system. They were ^coming slaves of the system 
ratheKthan using it as a tool to achieve'fneaningful results. 

A common complaint was that if a problem developed in which the original 
input dat^ was needed for validation, the computer report was in a! different 
sequence which created a very difficult task in locating the appropriate 
documents. , 

With these problems identified, user oriented systems are being created. 
As we at Kimbell Foods, Inc. started development,- we established training 
seminars aind round table reviews to ponder reporting ideas trying to insure 
usable reports.'^ It- was brought out in these discussions that most formal data 
processing education is directed toward^the technical mechanics of computers . 
and programming rather than obtaining meaningful-- user oriented 'results, from ^ 
the system. We r/w perform extensive analysis to fully understand^ a. report's 
intended function before it is designed. / 

Paper costs have become a significant item on data processing budgets 
this past year. Average paper cost in the retail/wholesale industry is 
sixteen percent of the data processing budget. With the rising paper cost 
and serious questions being raised about future paper availability, Kimbell 
Foods, Inc. has been researching methods of reducing. cost and improving 
dissemination of informa':ion. 

Our company is in the process of centralizing data processing. We will 
bp installing a second medium sized computer in our general office data center 
and removing six remote computers. Distribution of information will take 
place through video terminals and intelligent remote printing terminals. All " 
of our wholesale inventory control and distribution will be handled in this 
marHer. Application systems interact with each other. Distribution systems 
automatically update accounting files making management information available^ 
within hours. Inquiries for information can be made on a video display, and / 
most answers are available in two to four seconds. 
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When immediate access to changing information is needed, video displays 
provide direct interactive capabilities with the computer system. Kimbell 
is'ldurrently using sixty-^such terminals for check authorization in our retail 
stores. The stores demand that an individual's check history be displayed on 
'their video display within four seconds after the request. This has proven 
to be a very successful method of instantly , updating -bheck history and 
authorizing check cashing. Perishable grocery orders are entered and vali- \ 
dated through video displays directly to an inventory control and distribution 
systepi. 

There wilV always be som^ on-line report printing by the computer. Pilot 
tests are in progress measuring the effectiveness of two different methods of 
reporting information minitnizing hard copy reporting. 

^Microfiche is being used to replace reference reports in which eight to 
twelve hours delay is iaccejitable after processing. Microfi6^6 is a' three-by- 
five-inch filmstrip capable of storing two hundred three standard. computer 
form pages and an index page on each ficfie for rapid accessinrg on a viewer. . 
It offers the advantages of fast reference to information and takes very 
little storage space. ; 

Xerography is a process in which reports are produced from magnetic 
computer' tape. This process produces reports on standard letter-sized paper. 
. Multiple. reports can be collated and overlays allow formats and headings to 
be superimposed on the report leaving the data as the only responsibility of 
* the computer system. Xerography offers less bulky reports and consistency in 
quality for any number of copies. This system usually displaces one.on-line 
printer, making it very cost effective if one hundred thousand or more pages . 
a month are printed. 
. * 

These are only two of many techniques which offer improved data presen- 
tation. People must continue to research better ideas and improvements in 

equipment to better disseminate informatlGn. - 

■\ ■ , ■ ■ ■ ' ' * ■ .'^ . • ' ■■ ■ 

What qualities do we look for in young graduates as incoming members of . 
our data processing departments? We seek individuals who are progressive 
thinkers with logical minds. Those people should not be willing to accept a 
methodology simply because that's the way it's been done. The individual 
should have a solid foundation in progressive data processing and an under- 
standing knowledge of all areas of business. Positive thinking witK dedica- 
tion and patience to provide meaningful results for others can offer a 
challenging career. 

We encounter students- daily with computer science, business and accounting 
degrees who have a solid foundation in the use of computers. Each of these 
people is eager to make his presence known in the data processing profession. 
, There is always a need for new enthusiasm and ideas. We also encounter people 
at work and on the street who immediately activate their negative defenses if 
the word "computer" is mentioned. 

In our world of massive information in which the computer is the only 
tool which can prepare meaningful information before it becomes ancjent 
history, our young people must be taught to utilize this powerful tool, not 
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fear it. The to success for futur4 advancements -^ir d processing is 
the continuing education of all our young men artd^women toward new ideas 
and technology. 
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Discussion 



Phil Gensler, Head 
Department of. Computer Information Services 
West Texas State UnrveEsi^y \^ ^ 
' fcanyon ,\ Tfexas 



Gensler: I agree with everything Rod%says. /However, I do have a couple of , 
things I would like to respond, to. We ^ve talked this morning about all the 
different methods of data collection and all the ways to get data into the 
machine* However, I suspect that if we educators are Konest ^Vfith ourselves, 
we.don't really consider that-tp b our job. That js the job of skilled labor> 
Our job. is to create computer scientists, people who design new algorithms 
which storer retrieve and process trtformati on, ^and handle that data faster and 
mote efficiently and keep it up to date. I really do think that is what bur " 
job is. In order to do that job in education, I sense this morning from 
listening to speakers, particularly Rod, that as educators .we are going to 
have to maJc^^urselves more aware. of the problems associated with data entry. 
As we teacKoBir programming courses. We should try not to neglect the problems 
of data entr]^ This is easy to do because in ^programming classes we usually 
take one of two approaches: .V f , v * 

,1. The student prepares the^data himself, in which: case he is very 
• motivated td^be carefQlv' ^ ^ ^ / . , 

2. The professor prepares the data and he either gives very clean data 
or very sloppy data, depfending upon what the lab problem is trying to 
. accomplish. / J ' 

I think industry can help us in the data processing education field by 
making us aware of some of those problems. In education we talk about 
internship programs quite a bit. Every time you start to hire one of our 
graduates, one of the first questions you ask is what experience he has. Well, 
he doesn*t have any. We get mostly people who are 18 years old, and when they 
graduate, they are 22 years old. They have not had the opportunity to get 
experience. So we have concerned ourselves with various kinds of internship 
programs to give them some type of practical experience; Scxne of those 
internship programs have been very successful thanks to the cooperation of 
people in industry. However, another type of internship program that might 
turn out to be more profitable in the 16rig run would be an internship program 
for professors. You spend millions and millions and millions of dollars on 
computer equipment. Why don*t you consider spending $5^000 a year to bring a 
professor in for a semester or a summer and acquaint him with your organization 
and what you do and the problems you run into. He would learn a great deal, 
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and I venture to s.ay, you wo^uld fain something from ft also. The long range 
gain would be in the experijpHce that he would take back to the classroom, as 
well as a more overall picture of what the data processing field is today. So 
that is one suggestion I would^make* 

The oth^r one I want to make in response to Rod's statement is that^u, 
do a great job training people technically^ but how about afl those o^jner/^ 
folks that graduate with degrees in Accounting, History and Ingli^n and jjdn 
the labor-force and hold down jobSi yet do ""not know anything abjaut comjpjiters. 
Why don't you teach them computing, too? Man, I would love ter; But.^canJ^t 
get them in ft\y classrooms. Why not? Well, because everytime i- 
at least one computer course . . . , lord, you want 6 hours, bwt^M^l^a^^b 
h^ppy with 3 hours to start. with. At least one computer coujjsfe^ 
required for any person" ttf^ graduate fron^-^TIege today-'.if we vkf^^o have some / 
semblance of them bevmg^ciucat^^ to go out into the world he is^ing to^face/ 
But thai means we masThave to remove an English-course Trom" the curriculum. / • 
And that means we are going to put;four people out bf work in the English 
Department and hire four people in'theiCIS Department. Those four people in 
the English Department are not going to be able to transfer to the CIS 
Department and start teaching there.. How about money? If you take those other 
thousands of students who are non-ClS people, put them on our computer system, 
and provide them with the terminal capabilities that it takes to interact with 
the computer system just a little bit, I wtll have to ask for an increase of 
about half a million dollars. I don't think the legislature is going to be 
very impressed if I ^ay "Look, if you guys will fVre four English Professors, 
and hire four CIS Professors, and give us an extra half a million dollars, we 
will train all *^hose people So that th-ey know about computers when they go to 
work. The reason that they would not be impressed is beca\j$e I am in the CIS 
Department. I am prejudiced. I am biased. They are right. I am. But 
whisre you carv help us is that you have a lot of influence with a lot of 
people; and you are not biased like I am. They will respect your opinion as a 
real world opinion. You can make arr impact on college presidents. You can 
make sin impact on Boards of Regeants and legislators. -You can make an impact 
on the people who make it possible for us to teach everyone something about 
the -Gomputeru . . v . 

So those two ideas are the two primary concepts that I wjpint to leave with 
you in response to Rod's comments. . 

Latimer: I agree very much with your comments. Often in education we have to 
sit more-or-less on our hands because there are so many things we would like 
to do, but we are not heard in our own community like ypu would be heard from 
•'the OLjtside, especially when ypu call the chancellor or someone like this. 
We hear from that quickly. 
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DATA PREPARATION AT 
TEXAS ELECTRIC SERVICE COMPANY 

Richard Wipf; 

i?-, ... ; "^Da^a Systeriis Supervisor 

Engineering and Accounting Systems 
^ <• , Texas El ecttilcService Confpany- - , - - , ^ - 

• , " Fort Worth, Texas ! ; 

Exception Reporting, Xerography* Soft Display, and Traditional Hard-copy 
Reports may have varied definitions in a group of people with such varied' » 
backgrounds as this group of Educators, Students, Business, and Inqtistry. For 
this reasdn, I would like to start- by. giving a brief definition of i&ach topic, 
not necessarily a Webster definitiort, but a definition as the topic pertains' 
to my, company, Texas Electric Service Company (TESCo). 

1. Exception Reporting - each infiut record will be subjected ^o a rigid 
validity test and will be applied to the master-file only softer all 

. - -validity requirements have been met. The audit procedure iticludes 
the usual numeric data checks fdV numeric f-ields and a reasonableness 
test to see if specific fields fall within predetermined limits. 
Also included, are cross checks, such as, if field 'A' is present, 'Q' 
"and 'R' must also be present and valid. If the input records are 
update records to an existing master, th?.-(Cross checks are carried to 
the master as well as the transaction. For example, if 'A' -is 
present in the transaction and data is not present' in 'S' and 'T',- 
the. master must have 'S' and 'T'. 

2. Xerography - is the process of transmitting data from one location to 
another over telephone lines. A document is placed in a copier at 
the sending location. The telephone connection is established.; The 
copier is activated, and a duplicate of the sending stations document 
is received at the receiving station. 

^ 3. Soft Display - is the display of information on a CRT device. The - 
device operator cap "talk" to the computer in a conversational mode 
to learn facts, solve problems, or to update a file. 

. , 4. Traditional Hard-copy Reports - is the present^ition of data from the 
computer's data files in the form of pap6r feports. ' ' / 

■ 

As a background, Texas Electric S^vice Company, with general -offices^ in 
Fort Worth, serves 400",000 customers in 113 cities, towns and CQmmunities 
located from Grand Prairie on the east to Wichita Falls on the north, and 
along Interstate 20 to the Midlaiod^dessa area on the west.- | 
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First, let' me explore XerSgraphy. We used a ^ermirral to transmit a 
customer history card from our records center in Fort Worth to the Arlington 
Customer Service center. The terminal served its purpose fairly well, but^ 
was discontinued after about two years of operation due to an internal reor- 
ganization which eliininated the necessity of da,ta being avail^ible at the 
Arlington office ./The terminal was used for a low volume of data. The 
transmission rate was. slow, two to^ three minutes for A 4 inch by S/Tnch 
history card. ^The slow transmission rate was satisfactory becaus^of the^Jow. 
-number Q-r.reqfuestis f^r^ datavto- be'transjnittied. ■ - - -p^—— .rr ^ 

There are two major systems at TESCo that uSe Exception Reporting; The 

Customer Information System (CIS) and the Trans fpmer Management System- ^ 

(MONITOR) both 'use exception*^ repof^^^^ a degree. CIS, which is run daily, 
consists of thirty-five programs having a total of four hundred user messages. 
Twenty thousand transactions are processed against 450^,000 master records. 
The MONITOR System, which fs run weekly, processes 5,000 transactions against 
200,000 master records. MONITOR has twenty-five- programs with three hundred 
user messages. 

CIS is basically the Customer Billing and Receiving system for TESCo. 
Each customer is billed once a month, and the customer makes a payment once a 
month. The daily- CIS run cycles all of the master records and prepares a bill 
for approximately 1/20 of the file or 20,000 bills. The major outpujt of the 
system are the bills,' dally transaction register, user messages, meter reading 
cards, and a list of tf^e masters that are being billed'on the individual ruri. 
The bills are printed on a high speed printer using a special Optical 
Character Recognition (OCR) chain. When the customer* makes a payment, the 
returned stub is fed through an Optical Scanner which prepares, the input 
trans actilDns to the next €IS run. In. this manner, thef output of a previous 
run becomes the input to another run. The meter reading cards are prepared * 
by the computer and are also printed by the high speed printer using tKe 
special OCR chain. The meter reader marks the meter read cards which are then 
fed through the Optical Scanner which initiates a transaction to' bill the 
customer. A minimum of human intervention is required through the entire 
Metpr Read, Billing and Payment cycles. It should be Apparent by the volumfe 
Of inasters/daijy transactions that it would be impossible to print the entire 
450,000 masters daily, the key to an efficient 'information system these days 
is the ability of the computer to assemble and distribute timelvy information 
to those who heed it. This task can be accomplished more easily and effi- 
ciently by using mi crofichjB output. Recording computer data directly on 
inicrofiche at high speed can optimfze the use of the computer. Each 4, inch 
by 6 inch fiche can contain the equivalent of 207 pages of data. The CIS 
register, a list of the daily activity, is prepared daily on microfiche. The - 
customer names that are ibeing billed during each cycle are also printed on 
microfiche with all of their previous months' updates reflected on the new - 
fiche. 

The microfiche operation has greatly reduced the, computer time required 
to print traditional hard copy as well as significant savings in postage, and 
the paper crunch has not been a particular problem at TESCo. 

The MONITOR System is a transformer management system responsible foY 
keeping track of the 110,000 transformers that are either serving. active 
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customers or are in reserve waiting to be f nstallied. .The old transformer 
system which generated enormbUs quantities of paper.^utput'wa§. replaced in . 
1970 by MONITOR.' Transformers are very mobile and are freqiieritly moViBd from 
'location to location. Locating a "misplaced*' transformer^ was eft bestvV 
and peck" effort. The transformers had to be lifted in ten different . 
sequences to help the user locate and maint^irr his master files. The time /: jr^ 
required to print the weekjjrjceparts. :gr^v>to>^^^ Nowj with ^pifiifirTO 

excepticm^reYOftThg the data is asstimedjCor/rec^t^^^^ \ 

no exception messages have been;^rinted. * FourJTists ar^ furni^hed^^^ t he ' 
user who corrects errors. The weekly transactions and the e^cepM oris are 
listed on traditional hard copy. There are two lists of th^ w3i/sfoi^rs^ 
^4+fferent sequences \wh1ch are produced on microfiche. MONITOR/ is muqn tighter 
itfian the old system, making it virtually imppssible to "misplace" a transformer. 

To reduce the number of programs in thfe CIS and MONITOR Systems, as ea^fi 
program capable of producing user messages is run, the messages are stored on 
exception files together forljprroper sorting and printing. ^This procedure 
allows all of the Fort • Worth exception messages to be printed together and 
all the Wichita Falls exception messa^s to be printed together,. etCt 

■ X - • ' ■ 

^ Soft; Display is an exctting threshold that TESCo is about to cross. In 
May we plan Xo start operating Phase I of a Trouble Dispatching System (CATS). 
When a customer calls in v<ith a problem such as Tights out, an operator will 
enter the customer's address via a CRT console. Tha. customer's data will be, . 
displayed for the operator to verify that they have the right customer. The \ 
operator will then enter the type of trouble and the cutitomer's telephone 
number for possible call back after the service has been restored. The 
.operator will then release the transaction to the computer where it will be 
processed, and a trouble ticket will, be printed at a remote, service facility. 

Phase II of CATS is scheduled for operation in September. As a s^orm 
passes through the area, calls will be taken just as in Phase I. The operator 
will release the transacti^on to the System, and the transaction will be stored 
finan on-line data file. From time to time, the Service Center that is 
responsible for returning customers to service will "ask" the computer for a 
4isplay of customer outages. » The various outage informatioh will be displayed 
at the service center. The service center operator will be able to make an 
educated guess as tp the cause of a problem. He will then radio dispatch a ' 

J trouble crew to reOair the damage. In this manner, the probably cause of 
trouble has been determined, corrective action has been initiated, and not a 
single piece of paper has. been printed/ This may not seem Significant until 

' you consider that last year TESCo had 15 storms lasting less than 15 hours 
and 30 storms lasting over 15 hours. During storm periods, it is not unusual 
to receive 800 to 1000 calls per hour. 

We know that with our entry to on-line computer inquiry, we have just 
scratched the surface. We have already had inquiries about possible future 
• systems of on-line ariplications such, as purchasing, inventory control, 
customer service inquiry' and management reports at all levels. 

For TESCo it is apparent that Exception>Beporting, Soft Display and 
Microfiche are h^re today and will be here in TJie future. On the other hand, 
traditional hard-copy reporj^ are a thing of th\past. 



fanel 



Discuss ion 



I va Helen Lee 
^Director,! Data Processing 
McLennan Cpnmunity College 

Waco, Texas 



Lee: It has been very interesting [today to hear the presentat ions on data 
collection, preparation and presentation given by these representatives from 
industry. 'Having worked nine years Jn the computer field for the Atomic 
Energy Commission and an Austin basal research firm and having taught and done 
administrative work for six years ih higher education makes this type of 
conference of particular inteVest to me. In reflecting qn my past experience 
and the talks here this morning, thjree points come to mind. First, and most 
important is the coope»^ation necessary between industry and the colleges, 
par^ticularly .the state supported colleges.. The public community colleges or 
junior colleges were the first to s^e that their local communities needed more 
than just the tr'aditionaT academic Work. Therefore, they have added two more 
areas to 1;heiy^ curriculum^ -the techrn'caT-vocational area and thg community 

ijg^^g been si qw to* adopt these Tast two ^ 
ing rapidly in the las.t few years. In most 
communities, the community cullege data processing or computer science depart- 
ment tries to work closely with industry so as to produce DP students with the 

Insl^ructors' in the state college DP area must 
hiVe a minimum of two y^drs DP exper'ience in industry. We hear employers say, ' 
"^e believe in training oljr own peofHe from scratch.'*. How foolish! Industry 

nstead, if they were working closely with 
the calleges, industry could get era{)loyees, who have already paid for some of^' 
their own training. In addition, 4A\e employees hired would have already gone 
through- a certain ^amount of screening. Thus, cooperation benefits both 
industry and the college. This cooperation can often occur through advisory 
councils or even through the local DPMA or ACM groups. In Waco, the Heart of 

DPMA club by paying half of the students' 
y with our club. Many of our technical 



services ar^a. The senior colleges 
areas, but they too have been changi 



Texas DPMA sponsors our MCC student 
national dues. Members work active 



Office occupation students are encoii 
do teach, skills. 



Secondly, despite state fundi n 
particularly in the computer science 
state funds are limited. How is a 
to obtain al.l this modern equipment 
dis(^ussed here today? Many industri 



areas, such as accounting and management, do require introductory DP courses, 



raged to take our keypunching course. We 



, most technical education equipment, 
and health areas, is very expensive, and 
sjmall community, junior, or senior college 
such as the data preparation equipment 
es provide several thousand dollars per 
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year for various scholarships in all areas, even going so far as to buy special 
artificial turf for the football stadiii^^,.^,Udik^'.yoM 

.putt;iA§?»utHBOweyn)trceT*i^^^ t am. juSt saying only once,, not. every 

ye,ar, for key-to-tape or key^to-diskette equipment for your local community 
college? 1 know of only one case, that being here at East Texas State, where • 
BTue erass/BTue Shield assisted East Texas State in obtaining the use of two 
CRT terminals. 



Thirdly, both_ i.nd.u5try and.education need to see that their personliel Jiaye 
ntore fiiaha^^^ training. MCC now requires, that their DP 

'graduates' take at least one personnel management or small business management 
course. When I think back on my days in industry and college work, I cringe 
to think of the mdney wasted because the persons in management positions had • 

'not the slightest knowledge of what it^takes to manage -people and equipment. 
This is particularly true in smaTlfir industries and colleges. For example, 
your manager should know that: • • " 

1. IBM is great, but it is not the only company. producing good DP 
equipment. ' . I - ' 

2. You can purchase or lease older. IBM equipment much cheaper through 
reliable third party leasing companies, hfive it maintained by IBM,' and 

/never know the difference. 

3. Non-IBM peripheral equipment can be used on IBM computers. 

, 4.y That fancy equipment is wasted unless you hi've an adequate and well- 
• ^trained staff. ' 

5. Salesmen often want to sell you whafs best for their organization. 

6. * It is not necessary to reinvent the wheek Just visit around, and' 

talk with the DP people, most are glad to share. ^ 
-7. Management is an art of getting people to work together. All ' > 
employees like to be praised for work well done, not just fussed at^ 
for goof UPS. ^ . 
: 8. Managers shoulwave training in in;berviewing potential employees. 
9. the DP manaqer, particularly the college ones, had better keep his/ - 
. her own set of books, because heaven only knows what weird charges 
yOu migh't get from the media center-, the bookstore, IBM and even your 
business office. JU ' *\ 

10. The Presidpiats, Deans ,tt^r.agers and other higher u|C.wQuld'^do well to 
get out from behind thft desk, and thOse holy areas so .wall, protected 

- - - ' by theiiK secre'tariea, and talk and listen to what their employees>' 
studentsV-awKeVen tjie custodians are saying. It might prevent a . 
lot of crises and blow-ups. 

11. Look into your industry's or college's recruitment, selection, and 
promotion practices. Do you really know what your personnel manager 
or DP manager or operations manager is really saying or doing? 

Could it be possible that a member of your company^is talking to a woman ^ 
DP m'anager and saying that he needs a computer operator, but. no women please. 
That is' like telling a black "Don't send me a black." But, she will probably 
reply that she will send you her best students and let you do your own screen- 
ing. Why do you suppose your representative would have these objections to 
hiring women computer operators? I am concentrating on women computer opera- 
« tors, because in our area, about the only way you can get to be a programmer 
is to be a computer operator. A, woman may turn out to be the best computer 
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operator ever, with a husband who would be more than happy to piclj her up after 
/wark, at night if your company is in a bad part of town. Beware of adopting an 
overprotective attitude toward women employees. Often men feel that women are 
not physically capable of carrying heavy boxes of paper and cards. Many women 
are just as xapable of handling heavy items as men. Other coniplaints against ^ 
woraen are that they are not permanent, they are too emotional , and they cry 
all the time* -+lave you read the nationwide /statistics put out by the\ Women's 
Bureau^of the United State Department of Labor? These reports show no 
significant difference in turnover and sfck leave in relation to sex. Could 
there be something wrong with your management-and hirincj policies? Many 
managers do not have the previously mentioned problems with their women 
employees. 

In conclusion I plead that, first, both education and industry try to work 
together as closely as possible for the benefit of both. Second, that considelr^- 
atlOn be given* ta^quipment and aid, where needed and feasible.^ Third,, that 
both areas stress better management training, be it:J;hrough college or fn 
service training. 
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DISCUSSION^^M FLOOR 



Unknown: Too many colleges an<:^^^un)versi ties seem to think that computer science 
Tiiajors are the only ones who are taking or need to take computer courses*. Thus, 
they tailor the curriculum with that in mind. When we'bring non-DP majors in 
to k DP course, we try to computerize them. To be educated and functional in 
today's society, students, in other disciplines need to take computer science 
courses which are taught with hon-DP students in mind. They^need courses that * 
will orientate them to computers and not make computer ^scientists or programmers 
out of them, • We need to give them information that they can use when they set 
out in a manager's position so that they can talk with people about what they 
want the computer to do and what kind of data to put into it. These are the 
kinds of courses colleges neecl to create for non-DP majors. But before the 
course can be offered,' there must be a demand. We need to get the industry to 
convince the educators that that type of course has to be available in the . 
schools.^ Then the course Can be created. ' 
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(Question indistinguishable.) 



^Lee: I am told that this problem is not as bad in the cities. However, from 
what I, have heard from some of ttie experienced women programmers with whom I . 
have* worked, when you start looking for a job, there are some companies with 
whom you just don't bother interviewing. I think that this i^ true, but 
''sometimes you don't know what the people in the lower echelons^ are doing. 

John Nickerson, Blue Cross/Blue Shield of Texas : I am a recruiter for Blue 
Cross/Blue Sfhield. Right now we have 50 openings git Blue Cross for qualified 
data processing personnel, and we will be happy to hire women. 

Lee: I tried to get some of our people to come to^lJalill~;"l5ut thES^W^co 
people do not want to leave Waco. They are afraid of the big city. However, 
Vjfe do get a few of them to your area. ^ 

Gensler: John, what kind of people are you looking for? Are we not training 
the right kind.of people? We have graduates. 

^ * ■ 

Nickerson: We hire graduates, primarily from East Texas, but we have hired 
some from North Texas. We are looking for people who are trained in data 
processing, but who are well rounded and know how to communicate and work with 
the users. . 

(Question inaudible.) 

Watkins: It is necessary for us to have some interface with the user. Once, 

after talking with a programmer analyst who had been sent to answer questions 

about a certain report, an executive of our company remarked to me that, 
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"When I want to know the time of day, f do: not care about the inner workings of 
a Swiss watch." He made his point very strongly in that area. At- that time, 
we implemented a group of systems analj/sts who understand the concepts of data 
processing but cannot code a program. ]This has forked very successfully for us. 

Cliff Hemming, East Texas State Universlity: It appears that what industry says 
they want are people who are well trained in other areas and know something 
about computers, enough to commanicate with. them. However, when I look at the 
ads^tn the paper, and when I talk with peojie who. have talked with recruiters, 
I get l^xM^ferent picture. Recruiters ask "Do your students know fSO?" I say 
"No, we do not havka 3 megabyte 158; we cannot afford to run TSO. But we 
have people who knoweri^ about the insides of computer programs.!' It ^ 
^pears--t^o-^^e-f^p0m pragmatics, we are being asked to turn out people experienced 
in the very latest area of computer techniques, yet at the same time industry 
says thex want peoplB^who have a wide background and ar'e abl^ to communicate 

^whether they code too well is not important. I hear two different sides; 
I am confused. . , <> ^ . # 

Watkins: Cliff, I feel that Computer Science Departments in our universities 
are doing a fine job training technicians. The element we are after today is_. 
that we don't feel your professors are teaching anything to do with data 
processing in the other degfree plans.. An accounting instructor, for instance, 
teaches basic traditional accounting, and does not r'^l^^te it to an automated 
accounting process. I think we need this. If some of the instructors related 
to data processing ga^hfeir courses, it might enGOurage the students to know 
more about computer ize^N^ processings which would prompt them to take some 
of the courses offerecLin^e Computer Science Department. 

Smith: Let me try to bWdge the gap here! I think we have a semantics 
problem. When we in industry talk about hiring people with technical skills, 
true, we would like to haye those technical skills, not necessarily because 
they will be used that day, but because they have been gained. Now, if you 
were going to hire a mathematician, you would. want one who had done some* 
algebra and perhaps differe^ntial equations. You may be going to use him in 
industry as a statistical al^alyst bmsomethihg. When we talk about analysts 
who do not program, I have k problem with that sort of creature. That is 
like a mathematician who cannot do arithmetic. Sure, programming is necessary. 
I would love to program myself, but I can't afford to. It doesn't pay well 
enough. But that does not mdan that I could do my job without haying been a 
programmer. I think^we have to realize that what we are looking for is an 
individual who has grown up and who has been through the various phases. I 
am perfectly -iwil ling to bring a youngster in who can program, then make an 
analyst out of him; but I do i^ot want to try to take an analyst and make a« 
programmer out of him. He has missed something. Let's give students the basic, 
skills. Give them the ability to program, but don't run* it in the ground. 
What we need is a person who Has the basic skills. We want a person we can . , 
use for several years. You have students four years; we have employees forty. 
Can a person come in as a progjrammer, move on up the ranks, communicate?" Are 
we hiring someone who can stay! with us or are we hiring someone who is 
looking for the next ten centsj an hour he can find? Give us the well-rounded 
individual; we will train him in our own way of doing things. 
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,^^,..^==M^ft^^ of o^ ^^eotrl^ Ttme- i^spent ^tryjj^^ with 
_!llll-4he user7. If he cannot coim^^ there to run 

a computer,^ We are^^bBre'fo^ provide customer service, and fulfill 

our motto of J^eopTehelpirv^ data 

£rocessi^ng ov&r<£jve yeafrs. Have you ever, seen an old programmeir? He moves 

into managementr^fe:^^ the data processor tr^ as the 
best mateHal we haye foF^h^s^ 



Donfla Hut^h^sdn,_fl^ Texas State UniversTtyi-^iJiear many of the industrial 
•representatives stating that they want accounting^^Ttudeot^ something • 

computers or even English majors who know some thinglrbmit^im 
kh one o-f you are going to come to the university campuses to tallk to-^he 
Deata's Council , or the President, ^or the people who make decisions [about vm^ 
is taught in the other departments. The Computer Science Department can omy. 
iTiake\lgcisions about what is taught to computer science inajprs. When, are you 
ih- lndCL^^^^ to help i)s convince the other departments that their sti||dents 
need to know /about computers? \ ' ^ 

Wipf: Our perst)nnel department doe^ nofe have the responsibility of hiring for 
the DP department. We^gome with them when^they come. -to campuses, we do the 
hiring. • 

- — *• ■ ^* * . 

Lee: Dp you hire two-year graduates? ^ 

Wipf: Yes. . We evenS34re high« school graduates. We have the same problem 
John Nickerson of BlQe CrdsVBlue Shield has. We watit well-rounded people. 
The programmer of fifteen years^go who was a career programmer is a thing of 
the past. The people coming through" the DP department door today are planning 
to be programners for six monthSi then move on to management. That-is-the type 
we want to interview and hire. 

Watkins: I would like to respond to one of Donna's comnents. Richard and I 
came today, not so much to talk to DP educators>*but to get on our bandwagon 
and find out where to talk to other departments. VWe in industry have started 
to speak out. I have made this same corment at TCtL on numerous occasions. 
Hew ideas seem to have to go through a cycle in educa^lqn.''. We will make the 
statement for a period of time, then about a year later will come back as a 
suggestion from the other departments, and then it wi IT be implemented. I am 
not sure that we in industry have the power to. push it through, but we are 
going to stay on the bandwagon. / » 

.Charles Oualline, East Texas State University: I came from the engineering 
profession, and in that profession, we were taught fundamentals and then had 
what we hoped was a well-rounded kit of tools. When we went into industry, no 
one expected us to be productive for a year. We were trained at that point in 
time to be productive to industry. The. thing that I see different in data 
processing is that our graduates are expected to be both well-rounded and also 
immediately productive. I don't know that they can be both. 

Wipf: We expect to hire people and then have them sit in their chairs for a 
year before they even crank out a line of code that is in a productive manner. 
We don't expect people to be productive tomorrow, and we are willing- to spend 
the money to get them. 
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Smith: That is true. Sometimesr-^Ptr get ifttd the question o^^^ pro- 
(ductive. Perhaps the youngsters' feel that they are productive when they 
reallj/ are not.. We give him a job; we keep him busy. Sometimes we win, and 
sometimes we lose. Sometimes they get discpncerted. 

Latimer: I would like, to make a comment similar to what Iva Helen said^ 
just placed a young lady in a programming position this week. If we had two 
dozen'Tjeopl e who were as well-qualified, we could place them right now. I 
would like for those of you who talk about a well-rounded program with a ^ s 
technical edge to take a look at the degrees from East Texas, West Texas, 
Stephen F. Austin, and our junior colleges, and all other colleges I may have 

tOtoname, who are progressive and are in touch with industry, and you^ill 
find an emphasis on logic, Ingljsh, accounting, and communication, fp other^ 
words, if you will look into oi^V progrjams and visit our campuses, you will find 
a well-roiinded curriculum. 



Meyer: I want to '|rddres^§j^s^ve^^ of the comments that have been made. With 
regard to Rod Watk'in^s coitmentl about non-DP majors,, I very definitely agree with^ 
that. In fact,' I would Tike to see particularly your business school majors . ^ 
have at least 6 hours of computer science courses. I have a ^personal crusade 
in San Antonio where one of our largest universities' busine>sr school will not 
accept a computer scjj^nce minor. One of the ways we try to influence what thfe 
universities do is that we l^ve. some of our company officers on the Board of 
Directors. 

I ■ / * 

If we hire a c(/llege Graduate who is a non-DP major, after two or three 

yearSs other divisions in the- company try to recruit him onto their staff. We 
„ariB allowing this to take^ place because it is enhaflcing the communication line 
between, the user division and the computer services division. That is an 
interesting career path trerjd that is taking place in our company. 1 think- it 
could be, headed off to /some extent if the business majors had some DP back- 
ground-, because the biggest problem seems- to be in xommunicatioji and in evaluat- 
ing what a computer c^^n do for them. \ ^ 
\* 

'* 

The other attadc.we have taken is the structuring of a computer concepts 
managerial course for all levels of management. At|ihe top we recruited IBM's 
help in training our higher level management people. But coming down now 
toward what we'caXl the middle management people, we are going' to train them in- 
house. This is^^one just to put them in a better position to work with us as. 
far as the commjini cation of computer concepts is concerned. 

Someone a^sked why the industry would ask for technicians on one hand and 
well-rounded /programmers on the other. I think the basic reason for that is 
that we have/ the need for both. In rny particular shop, we aremfter technical 
"Skills, som will look for things like TSO and PL/I or data base management. 
In the application areas, they do not care about the technical side. They are 
looking for well-rounded people who will make good analyst/programmers or 
system arialysts, and who can communicate with the user when riecessary. I think 
I heard/someone say that they would not think of having a systems analyst who 
couldn/t program. Well, if you have that hang-up, and I know many of you do, 
her6 stands a person who has been in data processing for twelve years, and I 
have /never earned one hour's pay for programming. I came up the systems analyst 
side/of the house and moved into the technical side of design. You seldom find 
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a systems ahal^ who is also a good progranmer. They are usually two different 

- lypes of peopTeT 

As far a,s trainfng is concerned, I have to disagree with what has been said 
so far-^ If we' are hiring trainees, we usually look for computer science majors 
^or^inors. We will bring them into the company and train theiil no longer than 
' four month's in a classroom environment before we put them on the job. The- 
reason for that is that the last time we tried to train them for six months, 
the critiques that came back indicated that the students felt very uninvolved 
_apd very isolated. They wanted to get in touch with the compu^r work faster. 
^.^So-fiow we train them for three or four Months, then put them into an OJT 

- program. Later they are given more advanced training as it* seems to be needed. 

Henry Jackson, Honeywell: I want to mention something that has not been 
mentioned'' today. Tha* is career education. I am 'talking mainly from some of - 
my exposures in the past. My exposure has been with the Dallas Independent 
School District and with thiBir ^ffocts at trying to place students in thj& 
shops of industry.. I am mentioning this because we are . tal king about -Allege 
graduates and people who will bd viable in our shops; those \^ho can' produce^ 
those who have this logical mincl. '.As a college graduate, this individual^has * 
developed himself for the ijjosj/part. He starts this development at a much 
earlier age. From the starmpoints of both college and industry, I ttn-nk we 
should address oursel-ves also to those students in high school, because they 
have the. programs of vdcational education, distributive ^education, i^r industrial 
co-op^trainingl In these cases, the involved students will g\) to school for a - 
half day, and work in some industry position for a half day, and they assimilate 
the skills and trades of the particular type work they are doing. I am saying - 
■^at if we co-operate with the public school systems, v?e can get into our 
college classrooms a person who has -already developed to a degree the skills 
and expertise needed to function as a professional* This also is a foundation 
for producing an individual who might attend college for one semester and work 
in industry for another semesteV*. I talked with a young lady prior to this ^ 
session who .'tells me that she is about^to receive her Master's degree in 
computer science. This young lady, in shops*^that I have been ^n, will not be . 
able to produce or to earn the salary of a normal Master's degree person 
because she has no experience. She may^dome into a shop as a Master, but she 
may work for a person who has no degree at all, but has practical experience. 
Is it possible that we could start to advocate picking up both practical and 
academic exposure at the same time? 

Lee: Some c^f the community colleges are working with the hi^lTschools through 
an early admissions policy. When the high school students are juniors, they 
can apply tdVome out to the community college and' take up to 12 hours while 
they are still\ going to high school.. Then they c^n enroll at MCC and get 
credit for the bourses taken while in high school. Also, we train five interns 
a semester in eUr administrative data center. 

Gensler: We are looking into the possibility of developing a co-op education 
program like the En^neering Schools have had for a number of years. This 
would do* exactly whaKMr. Jackson suggested. I do not know how successful it , 
will be or how much co-operation we will get, but we are at least checking 
into it. 

(Comment inaudible.) 
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DATA BASE MANAGEMENT PANEL 



Panel Chairman: Eugene Smith 
Associate Profiessor 
Business Analysis and Research 
•^Texas A & M University 
College Station, Texas 



Introduction 



Smith: The topic for this session is data base management and I think it is^ 
one that should be very important to all of us. It' seems to me that in the 
computer profession we are striving for maturity.- We are faced with a money 
criinch, : We h?fven't. always been truthful and when we try to get more money, we 
may tajnt our budgets. But we arj^>B4tiTg that thisos getting more difficult. 
Maybe one of the areas that will telp us to become more productive is data base 
•management. It seems that we are experienced in the evolution of techniques 
•-**apd gertainly we are experienced in continued sophistication in the areas of 
^^lardware, software, and perhaps most importantly,, user applications. ' FoV a 
' long time we had great ideas of what the computer could do for the companies. 
Then people began talking about such things as a tqtal information system. I 
think those of us that were in industry were worried about this concepts -As — 
software and hardware became more sophisticated, we began to see integrated 
data bases and mass storage systems as more ^feasible. We need a good way to 
manage all the data we collect. The DP manager is faced with iever-itncreasing 
problems, and certainly ir>*the area of data base management be has the problem^' 
of whether to make or buy. I thtrris'we are very fortunate this afternoon to 
get news of twa somewf^at differpnt* shops, one very large shop and ond small-'to- 
medium shop. 1 thiflrk we will^get a good idea 6f both ends -of the continuum of^ 
data base management. * ^ ' , 
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INDUSTRIAL USEKS NEED IN 
DATA BASE MANAGEMeKT ; 

R. E. Griffith, Manager* 
SystAns Analysis and Development 
Inforniatibn Systems Department 
^ Shell Oil Company . 
Houston i Texas 

OUTLINE 



Source Entry Data Validation 

.. ' ' ' . ■ , ' . 

Batch o 
: 'TP . . ^' ^, ■ 

Minimfi^e Data Entry on TransactiohS which Require Repetitive Use of 
Data 

Effective ^jimmediate" Inquiry and Display - TP 

^ - Structured . ' ' , 

- Query- language 

Data at "Decision!' Pime 

iction'arv ' r ^ 




- Readily understood by user ' 

- Content of DB 

- pisplay and access j 

Flexibility and^ Efficiency of^Access - Batjch Retrieval 

- Multiple .access, methods / 

- User oriented language 

- Processing efficiency (resources required) 

Multiple Device Support 

- Device, speeds (bandwidth) 

' - Device types (keyboard, CRT, printer) 

Flexible "File" Definition * 
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Add/delete data elements (central control required - only discussing ease 
for user) ) - ^ 



Data Control Mechanisms - Integrity of DB 



Security 



Recovery/Restart 4. ' ^ 



(The following presentation was transcribed from tape.) 



I want to talk about the use of what we call data bas^e manaigement sys- 
tems in ^the context of a specific irKKTstf'idl application. We have4iad yartous 
computer based accounting systems. We have tried total' information systems. ^ . 
Of course, I think we found out that when we have, we were fool i.sh.^ We have 
taken one step forward from the accounting system and One step, back from the ^ / 
total information system', and we have tried to'build''an operatij:ig information., 
system. ' " ,X ^ 

In the .chemical company which this past^'year was about a K25 biTlion 
dollar per year, high value added, manufacturing distribution and sales jenter- 
prise, we have a thing that ts called an order, and it- usually amounts to a 
conversation between the representative of a customer and a group of profes^- 
sional people who know our customers and our products, called 'customer service i 
assistants. The customer service assistant in.theyOld day^s scrolled a great 
deal of information as to what the customer wante/, y^en -he war^ted it» where 
he wanted it, how he wanted it del iVer^d,- and sp6ci f tt shipping irfstructions 
tb^the shipping location, in other words, ,ver^^detai led irtassiw information 
that'Only^-^the CSA honestly- knows about thSt.'ijCHi^tomer.. "''They scrolled this 
information. They gavi it: to an iiitegrated d^ta processing «^opera tor who sat 
at a keyboard with, a teletype machine that would h'andl^ paper tap& in /paper 
tape but and accomodate the jame kind' of keystrokes as d keypunch machine. 
These operators prepared paper tapes which were given to another operator, 
called. the -network operator, who, fed the paper tapes with the proper header 
information into a very complicdtfed network which we operate for. ourselves. 
The information then wept to a computer in* Houston, which stored the message 
and sent that. message with a . complete copy of the order to ^ihe^ liva rehouse or 
shipping plant. 'The warehouse had to extract from, that order tl;)e essential 
information that wenj: on the btll of lading. ^ From the bill of la(;!.ing the 
warehousjeman or-jtb^l ant. dispatching group made a. packing slip. or'a •shipping 
order Which^ theygave 'te the 4)eop1e who loaded the trucjc. They t-heB confirmed 
a large portion of that order baqk to the same computer fro|n Which they got 
the'^ order in the' first place. Ttiis went on and on and on. 

So you have a ^equewce >for ,an order: bill &f lading* a shipping order, 
a packing VliPf and ordev^'-ackijowiedgement'tb the customer, and an order copy- 
to the district manager. Subsequently, a JtVansagtion is created, if we do 
ship the goods, which debits the inventory for the goodflf that moved out of our 
custody to the customer. It cneates a freight bill, which must be returned / 

/ ./ 




to us by the vendor, ^hich we* ifiust leave in the iron far so many days to satisfy 
tbe ICC. We may have to get a confirming weight ticket back from the railroad. 

Subsequent to all of the above is another sequence of paper and transac- 
tions to be created. An invoice tells the customer how much the goods were 
worth; ; All kinds of pieces of paper dealing with the many business arrange- 
ments that go with our Contracts must-- be completed. We then create a transac- 
tion that is palled receivable Tfhe.item which finally geti into the old- 
style accounting system. We update the customer's ledger. Later he sends 
^us a pa^ document, whicli we then credit back against his account. 

r am trying to illustrate thsi^t operationally there are a lot of transac- 
tions created, most^^pf which reflect in the level of manufacturing, the 
work-ing capital charges for inventory carrying, and certainly the government, o 
So we triejl a data processing sys^'tem that essentially gave us one time entry 
of. all confirming data necessary to track the elitire operational status of 
'the system. We did not start with a data processing concept. We started with' 
a management committee. of six user managers. We had an^ idea of what we 
wished to achieve operationally in managing the company, and that was one 
time data capture by the people that best know that area of the business and 
to carry through on all validated data possibly to the next sequence of 
operations within the> company. From that we generated a data processing 
concept. It is not unique to uS. IBM was offering some of the concepts to 
j'ts customers. Other competitors were^discussing with us tlie technological 
^feasibility of implementing these concepts. I do not pajr^feicularly believe 
that a group of people from Shell got together *one day and turned ort a bright 
light. We Were pretty cle"ver, though, in assimilating a lot of gdod ideas. 

(Presentation and dis^u^ion of transparency of Shell system configuration.) 

Our concept^as to construct data bases which would satisfy all user 
functions. The major data entry is interactive and is validated as it is 
entered. The daia bases are hopefully constructed in such a manner that 
the batch processing functions we must perform against those same data will 
be efficient. . * ^ 

\et me illustrate the environment of the company a little bit better. 

We have ten major manufacturing plants operated by the chemical company. We 

also produce chemical {Jroducts on behalf of the chemical company in ten major 

refineries and terminals of the parent oil company. We have sixty warehouses 

in which we inventory 'packaged goods; these are nearly all public warehouses; 

which is anothef one of the interesting facets of the operation. The number • 

of orders per day fs only about a thousand on the average; it peaks at about 

twa thousand currently. We "expect by 1977 to be peaking about the five 

thpusand mark./ We have about 25,000 customers across thjg/country. They 

order from ^e product to as many as two hundred pfodupxS^per customer. 'We 

of course/Wan£ to store tfie repetitive product infomation in the customer 

m€»nu so iliat we can readily siipplh^ to the customer servicd a'ssistant the 

specific descriptions against an Kq^glish languajje description that he or she 

entfers for those goods that the customer repetitively orders. When we are 

placing an order in the data base, we" want to be able, where necessary, to 

check credit, ^0 price the gooefs,' and to know whether the inventory is 

projected to be there at the time that the shipment is expected to be rendered 

fontorf thd customer's behalf. 

• ■ 

■jl'-''' ^ . • ■ * .50 



44 



We have .seasonal lines of goods where we move everything we move in the 
whole year in ninety days. That is terrible for the manufacturing .facilitie;,s. 
We offer the customers purchasing incentives if they buy months and months ik 
advance. We used to get those pieces of paper six months' before the season 
and then managed to lose them in file drawers. One of the major features of 
the ordfr transactit)n data base is the ability to take an order, validate 
it* acknowledge it to the customer and leave it there until ten days before 
the shipment is scheduled to be made on the Customer's behalf, then release 
it automatically as a shipping order and a packing list to the warehouse for 
•fulfillment. 



\ 



/ 



Since tJl^ pre-ordering process causes a lot of di/ficulty, why do we 
want to do ill of<^this? WelU .we had trouble associating the expected 
distribution activity- on a predictive basis" with the status of the market 
intelligence. being gathered by the custopfier. service assistants and the sales 
people talking to the customers or their* representatives'. We, wanted to more 
closely associate the marketing department with the distribution function. 

^ We wanted to achieve maxitnutd order accuracy because the' order contains 
/ 75% to 90%.af all the data needed through the whole life of the transactions, 
all tijp way through crediting fch^ customer's payment back to tH open line 
item In ithe receivable ledger. We wanted to improve the productivity of the 
order placer. With the new system in place in all o'f our district offices, 

/,if |:he order placer has a- misconception as to what the primary shipping 
ortgin is, if that shipping origin does not have the goods that the order 
placerfasks for;^ or if there is a question about the price, we return.it to 

a the customer service assistant.^ Someone sitting in corporate headquarters 
is not second guessing the customer\servica assistants' knowledge and under- 
standing of the business. We have signiflcantly'upgraded the quality of 

* that particular position in our marketing department. Whether anyone e^lse^ 
in the system .likes, it or not» if the customer service- assistants say they 
got a^better job out of iU we hav^^won a major battle. 

^\<^ * ^ 
1 wanted to illustrate orvly,the one point that we are associating, as 
/ transactions proceed, multiple data bases. The inventory data base is a 
physically separate data base, organized by warehouse and by product, with a 
projected av|j lability of goods. The order processing system is a data base 
that is orgahized in a totally random sequence by order number, which is a 
computer geher^ated random number. We. can, however, using pointers that are 
created in the data base, entgr by customer, using a brief phonetic address, 
to find all the outstanding randbmly assigned order numbers assigned to that 
customer. ,,One of "our update features is to jcreate, wjthin the data base, the 
pointer structure^ that leads us from- the customer to his orders. We do, - 
though, want* to associate these very large data bases, one with the other. 

1 will now address ir^yself to queries or inquiries. I want to illustrate 

♦ what I mean wh§n I use the woicd "strU^ctured inquiry." This (transparency) is 
a structured inquiry by n\y defintfcion. It says to the product representative 
or the customer service assistant "Do you want a particular rail car status? 

m If so, give me the car number. Do you want a particular order number and the 
cars associated with that numb^?", etc. .There are pre-formatted screens in 
our system for presenting those data that meet these search criteria that are 
extracted fttm the data bas^. 
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Out of this exercise that we have just gone through, do I have any con- 
clusions as to what our user needs in the data base management area? y 
Absolutely: I am tremendously opinionated. I hoped^by this brief description 
of our,4)roduct to illustrate some needs. We. want,*.6f course, good/; teleprocess- 
ing capalpility. On a strong teleprocessing monitor, we want responsive d.irect 
access to- the data base to allow us one time source entry to validate and 
correct the data, to'balance if it is a supply system, and to minimize the 
data entry by storing all repetitive data and recalling it/from the data base 
rather than having it entered by any means at all. In other words, we want a 
good, stronjg, responsive irtteractive teleprocessing capability. 




Data Accessibility- 

There are „two kinds of users: , . 

1. ' The guy that r^ns the business, the customer service assistant, the 
product representative, the marketing representative, etc. 

/ ' 

■2. The DP yser. , ; / 

We will never build any data base management systems for ourselves. We 
are going to find vendors that will bring them to us or software' fiouses that, 
will sell thehi to us. So we have our DP professionals who write applications, 
true applications, systems oil top of the data base^management system. Then 
we have the end user who runs a piece of the business with those applications.. 

Let's talk first about the guy on the firing line. We want the capability, 
as I said, to have physically different data structures and*to be able to / 
logically associate them responsively at decision time. We Want to have / 
effective, imnedtate inquiry and display in the teleprocessing- mode, botli by 
structured inquiry and a query language which uses a data dictionary. We don/t 
like to keep entering repetitive dajta. every time we want to write a display, 
but we do today. We want a user oriented English-type language that will ehable 
the user to obtain a series of displays on all the complex inforrtiation he needs 
to know. We have obta^ined the data dictionary from another vendor.. We want 
flexibility and ease of use for the DP professionals. Of course J:heseare the 
things that relate td structuring the big batch processing applications, because 
those are still 1n the hands of the' DP professional, not in the hands of the 
end user. The end user controls the information We wants. We use systeiiis. 
Tike Mark IV, which basic?T1y require a compi 1 e :'every time we execute a 
retrieval request. It is inefficient with certain data base structures and 
certain access methods within the data base structures. These are things we 
want for the DP professional. 

* I particularly want to discuss a point that was discussed this morning. 
Of course .we want performanoe; we want ev6Vything tp happen imnediately at 
one-tenth 'of tfie cost we pay, today to Ijave it don^e. However, particularly 
impPKtant are.'y • , . " 

1. The data ba«e biiild and housekeeping functions^ They are ver^j 
expensive at times. 
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3. Fast and excel! ent/perfor nance in tioth modes. 



•tfiings either.. It is the same op 
Data Security 



2. AbiTfty for both batch ^n^d teTeprocessing^Opdate on either random or 
sequential bases. 



l^e^do/not want to spend too mjch time progranijrkig to- pay for any of these 



retrieval,' of courses^ 



N6thing in God's wtfrld is certain or ever will be. That isi the esS^nce^ 
of security.' We haye^taken the trouble in a few areas to force the necessi^ 
for Gollusive action in order to access a particular data base without pre-' 
established privileges. We can foihce that collusive action to be taken by 
two people, and that gives about w% of the risk as when it took only bne. 
We can force it to be taken by thr^e people, even, if we choose, and that will 
by another order of Magnitude. It is a question of how far you 
What we have chosen to do for our^selves is to 'institute "threat 
, This means that we are monitoring every time someone threatens 
to try fcPexercise a privilege he shouldn't exercise. These are after-the- 
fact controls. But I will guarantee you that there are some files 'you will 
• not get/into but once. I don^'t caife how well you know the system. .You will, 
jget In/the first time, I grant, but you won't ever make^'t the second time. 



cut the risk 
watit to go, 
monitoring. 



Data Integrity 

•We need a lot of help in thisarea, particularly from* the vendors and 
software support people. Teleprocessing support is inadequate in every^ 
system that is on the market. We^ can't have the choice of devices; we can't 
have the range of speeds in printers; we can't have the range of speeds we 
...... 1^ lALr. L«wk.>^w,^ Qt^j gt^,^ These are user needs in the '^^'^^ 



would like in keyboard devices; 
base management area. 



data 



'Smith: I wish that we had anotheir hour and a^half because yours it certainTy 
an interesting. system. I also wish. that we had a security seminar. I think 
that Shel;! has an outstanding system. I dbn'.t know if any of you have heard 
about H, and maybe they^ don ' t weyit anyone 'to hear al)out it^ They do a lot 
in l^e area of security/ 

' . . / ■ 

• \ Panel Discussion 



Helen Ligon, Associate Professor 
Department of Statistics 

Baylor University ^ 
Waco, Texas 



Ligoa: This is such an interesting area, and \ feel like we in the academic 
world, for many reasons, dort't know nearly enough about data base management.^* 
I wa^ trying to find something to say to match Bob's excellent presentation, 
so last night I read in a book entitled Data Base Management that the software 
graveyard is filled with data base management systems. Also, many data base 
management systems are built on* the rybble of previous devastations.. This fs 
a hotly debated area of controversy, emotion, and vendor manipulation. I 
thought that was quite interesting. I think most of us are interested in what 
data base management systems are available'to use, and do any of them really 
fit the bill? Bob, could you tell u's something about that. 

Griffitit: There aren't any that match the list oA capabilities that we wouTd 
like to have. We started' tKis project in the summe»«-of 1973, and we needed to 
buy applications software, if possible. The programming is large, apd it so' 
happened that there was one vendor in the market with applications software-- 
McDonald Automation Company— that addressed the qrder processing area of our 
desires at a relatively good -price. ^They had based their pij0tiujQ.^n IBM's 
product IMS. Plus, IMS does. have a rairly healthy and flexible teleprocessing 
nfionltor. So, it was, at that tijne in "history, a' one horse race. Remember I 
said we had a user manager committee asking for a proposal for a new systems 
evolution. W^ took a calculated risk that IWS was a suspicious3y'^ood product, 
and that we could, in fact, survive this three-ye^r evolution that the project 
view graph I Shpwed represents with that product^.^ We ,are into the project just 
over a year and a half,' and I feel tliat the risks are probably less now than 
we thought they wer^ then.' Certainly thei^e a)re .many things that I would like 
to see: a good query language; more 'efficiency in batch reitrieval; a better 
user language for addressing the data .base using a dictionary naming convention 
for the data elements and using the attributes of the data elements that are 
stored in the many contfol blocks one has to build-'to make a system Tike this 
function.. There are many ,^ many things I would ask that should be added to a 
product like IMS. On the other hand, we have looked, at a number of other 
systems. . In our corporation, we are going through a great jlebate as to Whether 
we. can in fact afford a second large-scale data base management systeiij^^ . 
because we have some Applications, not connected with this, one, tha^ require 
that much heavier batch retrieval .requirements be satisfied. And, \ye are not 
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satisfied: with that particular aspect of IMS. We may well implement a second 
-data base management system., We are looking at such .products as Adabas and 
system 2000. ^ . 

iigpn: Since part of us are academic people as well as people from industry, 
I was listing some of thfe problems we would have with data base management. 
I am in the school of business, and right now we require one basic course for 
every"person who gets a Bachelor of Business Administration degree from Baylo^'. 
In this course we try. to give data base concepts and the basicsof computer 
science. ' One of our big problems in the academic world is that we do not know 
wftat is going on in industry, yet we need to know. How can we know what to 
teach our students as far as'data base management is concerned? " 

Griffith: For the systems analysis and deve.lopment activity, we hire graduates 
in .bCisiness, engineering, mathematics, computer science, and I suppose if we 
had the opportunity, graduates in any other field. We like, as has been 
mQritfoned earlier today, simply well-rounded people. We don't particularly 
care, in the main, v^hether thay have their degree in computer science and a 
minor in sonfe other field or vice versa. In systems analysis development 
though, we frire only those who have a major or minoY in some area. related -to 
the use of the computer. We do not give them formal trainf^when they aVrive. ' 
We assign them, in the main, to active project teams! where they can be given 
contributing assignments under. the direction of someone more experienced and 
fill in specific training requirements, such as IMS prograimOxig,,. dat'l base 
design concepts or whatever. With in-house training, courses, we-kave a 
training department 'with a full-time staff of eight to twelve profe^pnals 
th?t are capable of giving .courses in almost any technical area in which we want 
to upgrade the training of a particular individual. We have people with 20 
years' experience who go back' for a couple of weeks of schooling in a new. topic 
with which they have not had"a chance to become familiar in the course of their 
job assignments. We do the same with new people>v;So I guess we waot smart, 
well-rounded people who have some background in computer conce°pt5.. Teach them 
the! concepts of data structures. Teach students the concepts of languages as 
they might beapplied to a data language with which one can address a data^^ 
structure, rather than teacjbing them specific products. W»Qiiight be using a 
different product than you might use to teach them concepts> 



Ligon: Do you think that it is important that students actual lyMp .data base 
management? I was talking with Professors Harris and Gaitros from Baylor and 
they said if you've got a data^base management system on your computer system, 
you have got to use that one to teach. But do you think it matters whether .it 
is just any data base management system? 

Griffith:, I don't think it matters-which one from oiir point of view, because 
we may qJrange our minds and use two or'th^:^. 

Ligon: What about the current state of the art? What you want seems sort of 
hi.gh in the sky. It sounds beautiful but do you think it can be accomplished? 

Griffith: Probably not. What -I want is a complete network management tool . . 
I want to supervise several different kinds of external networks and communi- 
cations control compujters, a main f rape processor, and a very large hierarchical 
array of storage devices. It probably. is not possible to put it all in a single 
body of software; but the more we get, the more we will use. 
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Ligdn: My principle purpose in many of ray courses' is to work with people who 
^ are going -to be raanagers. They are not going to bd coraputer people. We have 
talked so rauch this raorning about the coramuni cat i oris gap. What can .1 teach 
ray students as raanagers that will help them to worfc better with the computer . 
people? • • .* ' / '...----^^ 

; Griffith: We offer a data proces^sing concepts coi^rse to non-data processing* 
people in our own company. It is" an intensive course introducing them to some 

^ of the data processing buzz wonds and the conqfepts that those buzz words denote. 
But I am not sure that I believe it is, truly sati/sfactory; in fact, I know that 
it isn't. I don't think I ara capable of answeririg your question siraply because 
attitude governs the degree to which an operating raanager is willing to under- 
stand the tools that his own people have to eraplbyee tovp^form their functions. 
If you send us open^rainded people, they will Tealrn to understand the tools their 
people use. . ■ I 
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DATA BASE -MANAGEMENT AT 
THE REED TOOL COMPANY 

Billy E. Smith 
Systems Project Manager 
Reed Tool Company 
Houston, Texas 



INTRODUCTION 



I have divided this presentation into three parts: History, Uses, and 
Problems of Data Base Management at the Reed Tool Company. Although the com- 
Rents made in this paper derive mainly froln my experiences at Reed, I believe 
tl^t they also apply tb the majority of data processihg installations, 

secularly manufacturing companies. This presentation, I hope, will give 
•you sKbetter understanding of the requirements of business and industry 
concerr^ing data base management. ^ 

I did not include a section on the need for data base management, since 
that subject is covered quite thoroughly in the salefi literature of any of the 
data base management systems. Hov^vfe^vJf yOiH^otiTd like a more objective , 
view on the need for computer data^ bases Nt^ould highly recommend the Harvard 
Business Review article mentioned later in this paper. 

HISTORY ^ 

. In the beginning there was no definitive plan, only an opportunity and an 
idea wKose time had come. Things- had changed quickly and dramatically at the 
Reed Tool Company. New owners, neW manageitient, and new policies provided a 
fertile environment for change and improvement at the beginning of 1973. The 
new management believed in the capabilities of computer systems to help salve 
business problems and was willing to lend us the money arid other support 
jieeded to fullfill those capabilities. We in the Data Processing Department 
knew where we wanted to go but not how to reach that ^oaf. IBM had prepared a 
comprehensive blueprint of an integrated computer-based manufacturing control 
system called COPICS {Coninunication§. Oriented Production Information and 
Control System) which we felt was needed at Reed. Although the basic 
information was available in eight volumes from IBM, the application programs 
and other software were not available. We were forced to find or cre<tte our 
own software to implement tlie COPICS concept. And the heart of the whole 
system was an integrated data base organization. With the help of a very 
timely article in the September 1973 Harvard Business Reviewi entitled 
"Computer Data Bases: The Future Is Now" by ^i^chard L. Nolan ,^ 
4:onvince the Reed management that a g'ood data b^i^^^ystem- ^s a key parE^ 
achieving the goals of the company. 
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We already had two major systems in the planning stages and needed to make 
a decision regarding a data base management system as quickly as possible in 
order to continue with those projects on schedule. Time was short but we knew 
the critical elements we required in that system. Was the system compatible 
With our current and future hardware and software? Was the system flexible?. 
Was it proven in actual use? Was it efficient and also easy for programmers 
to use? We looked to both IBM and CINCOM Systems, Inc. for a data base 
management system. At that time, IBM did not have anything for a small DOS 
user that wpuld even come close to our needs. We spent the month of September 
evaluating' TOTAL against our requirements and /ound a remarkable correlation. 
TOTAL would operate on our IBM 370/135 with 96K under DOS or DOS/VS or even 
OS. It would work with our main programming language ANS COBOL and also with 
ALC, our secondary language. I talked with several users of TOTAL and they 
were) not only satisfied with its performance but also enthusiastic about its 
use. We took a very practical approach in evaluating TOTAL. We wanted a 
data base system that would help us do our job better today ,> next year and 
also five years from now. We did not have the time to ask every question 
about TOTAL, to perform extensive benchmarks, or to evaluate all the other 
data base systems. So, when we found that TOTAL met our basic requirements, 
O and met them quite well, we bought it and hoped for the best. 

ftext came the task of actually installing and using TOTAL, but to do that 
we needed a little more education. Again, a very timely event occurred, for 
' CINCOM sponsored a convention of its users and its own personnel called 
Knock-About, the second week of October 1973. We attended this three day 
meeting, talking to users and CINCOM representatives, and learning as much 
about TOTAL as we could from the people who knew. We learned how to do the ^ 
things we wanted with thg framework of TOTAL and returned to Houston with some 
definiteMdeas on how we would like to implement our Data Base Management 
System. We did not know all of the answers or even all of. the questions, but 
, we did know our basic goals and we set out to achieve them as best we could. 
We had recognized a need for a Data Base Administrator although we did not 
' know everything that a DBA should do. Nonetheless, we appointed an experienced 
and hardworking programmer. Perry Jones, as qur DBA. H^Jias perf^^rmed 
admirably in the job as a technical expert on TOT^t -aitdalso in designing and 
programming one of our enhancements to TOTAL, an interface called the Reed Data 
Manager. Although TOTAL is relatively eas^ to use, we felt the need for an 
interface to TOTAL" which we could tailor to the specific needs at Reed. Since 
^ we had a relatively new and inexperienced programning staff, we designed the 
Reed Data Manager to allow quick and easy aaeess ^to TOTAL files with built-in 
cheeks to avoid any errors which could accpenj^ally destroy the' integrity of 
our data base. It also allows us immediate access to a set of TOTAL test 
files with minor changes to some control cards iathe JCL. The Reed Data 
Manager not only gives the programmer addi tional'^eatures not available 
directly with TOTAL but also reduces the amount of coding required and the 
number of mistakes which the programmer can make in using TOTAL. Our 
foresight in appointing the DBA and in providing the interface has proven 
itself on many occasions in the implementation of Data Base systems. Our 
first TOTAL system, a new Work-In-Process System, was installed in January, 
. 1974. Currently we have five major systems installed and one being installed 
with a data be/se of twenty-eight integrated files. All of thi-s has been 
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^ We have made a lot of progress in many different areas during these past 

J^^^teen months and all along the way TOTAL has helped us. The number of files 
in our data base has increased from three to twenty-eight. Our operating 

^ system has changed from DOS to DOS/VS. We have converted from eight 2314 disk 
drives to six 3330 disk drives. Our core capacity has more than tripled. We 
ha've increased the programming and systems staff from ten to seventeen people. 
In January, 1974, we installed the Environ I teleprocessing monitor from 
CINCOM. For our users we have replaced out -dated weekly and monthly reporting 
systems with daily updates and CRT disn^ys of all the files in our data base. 
These new systems have been mainl^Mfl^he critical areas of Inventory Control , 
Work-In-Proces§, and Purchasing. We also have a Material Requirements Planning 
System in the pilot testing stage and several new systems in the planning 
stages, all of which rely heavily on our existing data base. With our Data 
Base management system we have reduced our data redundancy and increased our 
ability to respond both quickly and accurately to the needs of our users with 
correct and current information. 

USES 

We have applied the concept of integrated data base organization in many 
. different areas and received a wide variety of benefits from those uses. At 
first, we looked for th,ose application areas which would provide the most 
direct time and money saving advantages for our company. In a manufacturing 
^ company, those high payoff areas are normally related to Production and 
Inventory Control and so it was with us. We converted our existing Item 
Master file. Bill of Material file, and Labor Routing file to TOTAL files as 
the nucleus of our data base. At the same time we designed new files and new 
systems for Inventory Control, Manyfacturing Work-In-Process and Standard 
Cost. After these systems were operating properly we expanded our data base 
by designing additional files and Improved systems in the areas of Purchasing, 
Labor Reporting, and Material Requ,^rements Planning. Many of the systems were 
prerequisites to the MRP' system an^ MRP is a predecessor of a Shop Scheduling 
system. Many of these different applications are related in a similar manner. 
This makes a data base approach a real necessity if the various systems are to 
interact smoothly and effectively. A data base management system provides a 
very good environment for ordered and modular growth; in fact, it even enhances 
and encocrr^ges that type of growth. 

In addition to enabling us to install many new systems in a short period 
of time with a minimum of conflict, data base management has provided several 
benefits within each of those systems. I would like to discuss four of these 
benefits in more detail: 

1. Comprehensive^ editing. ^ ^ 

2. One time updating of information. 

3. Control of input data. 

4. Integrity of outpuT data. 
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Much more comprehensive editing of transactions can be performed since 
all of the infownatrdn within the data base is available to all of the 
programs accessing any part of the data. For instance", an Inventory trans- 
action may affect not only an inventory balance, but also a Work-In-Process 
order, a purchase order, and/or a sales order. And all of this information is 
readily available to the (program which must process that transaction. After a 
transaction -has been edited for validity, it need only update[ the data, one 
time. Since there is no need for data redundancy within a properly constructed 
data, base, there is no need to update the same information in two or three 
different file's. We formerly had separate, and in many ways duplicate, data 
stored on various weekly, and monthly Inventory and Work-In-Process files. Now, 
the various data elements are stored only once within the data base and are 
consequently updated only otice when a change occurs. The first two benefits 
also contribute to the third benefit which is the control of input data. 
Since the volume of transactions, is reduced antl each transaction can be edited 
completely as necessary before it is applied, there is a decrease in the 
number of. transactions which update the file incorrectly. And-When an error 
does occur it is usually quickly and easily corrected by a single transaction. 
The better input data leads 'to better output data. You can depend on the data 
jnfithin the data base being" accurate and current. There are no discrepancies 
between the inventory balances which are reported to sales, inventory ctfrjtrol, 
and accounting since there is only one set of inventory balance data within . 
the data base. There are no cases of "multiple versions of the truth" Which 
exist in so many computer systems which maintain redundant data. All of these 
benefits combine to provide the most important benefit, that is, accurate, 
complete information provided to our user departments in a "timely manner so 
that they can make decisions regarding the operation of the company. 

Oui/use of a data base management system has also provided some secondary 
benefits, particularly within the Data Processing department. I believe the 
following three items to be, particularly useful: improved programming 
discipline, more complete testing, and easier conversion of files and hardware. 
A data base system requires some discipline concerning the definition and 
accessing of the data within that system. 'We expanded this discipline through 
the use of our Reed Data Manager interface so that common I/O routines, and 
data names -must be used in accessing the data base. But we- also made use of 
these common items quite easy by having them all preceded, so that needed 
elements are simply copied into an application program with a few lines of 
code. These common labels provide a useful point of reference for a person 
unf|>niliar with a particular program and make modification and debugging much 
quicker and easier. The Reed Data Manager has also made testing of programs 
much more comprehensive than was possible before. We have established a test 
data base with a small number of records in each file. This test data base 
can be updated with a new version Of a program quickly and without endangering 
the production data base. This provides quick turnaround on tests, no 
interference with production work, and better tested programs. And all of 
this is handled through JGL with only a few cards, and no changes to the 
source programs. Likewise, conversion/from 2314 disk drives to 3330 drives 
was a relatively simple procedure. It required changing a few parameters in 
the data base system, relinking the applications programs, and loading the 
files onto the new device. The data base management system provided "device • 
independence" and made changes to and recompiling of the application programs 
unnecessary. We have also changed the size and location of files, expanded 
the size of the records within a file, and rebuilt files with very little 
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' effect upon the programs. In most- cases, only a relink was required, although 
. / In a few instances, a recpmpilation was necessary even though no changes were 
* J required in the source program. "Change" . is a way of life in a data 

-processing department, TheKe are always changes in (j^ardware, operating 
systems, user requirements,, application systems, and programs. One! of the 
most importaht advantages of a data base system, is 1n making those everyday 
changes as quick and °as simple as possible. ? 

We have found that a data base management system is a tool, a very useful 
tool. It i? not limited to the simple mechanical task of maintaining thousands 
of data elements in structured logical relatignships on direct access files. 
A good data base system is a flexible tool which qan help^solvg a variety of 
problems, some of which I have jnentioned. But those ,.are1)y no means the full 
range of its abilities. A data base system is as useful as your ambition and 

resourfcefulness can make it. 

• , • •» 

■ PROBLEMS 

■ ^■ . " I , ■ • ^ ■ 

Even though a* data base management. system has made our jobs at Reed 
easier in some respects, it has not eTtminated all of the problems from those 
jobs. Irid6ed> it even created some new problems. There was no ready-made 
' solution to any ^of the problems we encountered, but each problem was solved 
* with the application of some "careful apalysis and diligent work. For example, 
one of the first problems we faced was the conversion of olir Item Master, Bill 
. of Material, and Labor Routing files to TOTAL. We solved this problem with a 
combination of remedies such as: writing bridge programs to transfer data 
between^ the old and new files, initially loading the new files from the old 
files, changing. the programs manually,, and impXementing each individual 
program after it was tested on the new files<^ Another problem was the lack of 
any parameter driven utility programs ^tp^^adj unload, move or rebuild the 
data base files. After some deliber^^Jon, we simply wrot^ our own utility 
" programs and we no longer have^^^^fry about this problem. There was also no 
automatic backup and resio^^^ceaures for the data base files. Again, we 
solved this problem^ ^^^fa^Ti^ own detailed procedure for backing up 

and restoring our cjtf^ibase f/iies using a hi gh-speetf dump/restore program. 
As I mentfohed before^^^installed the'Reed Data Manager with the byilt-in 
procedures for han^Ifnq>^a test^ata base. This was due to the lack of any 
provision^Tthin the data base management system to adequately test programs 
without jeopardizing xhe integrity of the production data base. Although the 
data base managerripnt system did not contain every feature we wanted, it did 
ali^w the flexibilycy we needed in order to do those things. It did not fence 
^ us in with its feaxures, but instead allowed us to use its features and expand 

upon them as we|^w fit. ^ 

This lead^' me^to the general problem of selecting a data base management 
system". Since/ there dre many such products on the market today, it fnight seem 
that this would be a very time-ctonsuming and difficult tasjc. I do not believe 
that is necessarily t/rue. Although the number of products is large, many of 
them are specialized^ just as many potential users' needs are specialized. 
Some data base management systems will run only on very laVge computers, 
others will run only qn certain manufacturers' comput^grs, while others are 
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designed to perform only limited applicatipni. Th6 potential data base user 
must first determine the few data base systems which will fit his environment;. 
He should then investigate those systems very carefully to determine"^ which of 
the systems can best serve his needs. Probably the best evaluation can be 
performed by talking to actual users of the various systems, particularly 
those in the same industry, with the same type and size of computer, and the 
same application areas. A visit to orre of the installations would also be . 
quite beneficial. In addition^ I believe that any generalized data base 
systefrn should offer these four features: modularity, flexibility, ease of 
understanding, and simplicity of use. By modular, I mean that is should be 
able to grow in steps as your needs grow. When new data elements and new 
files are added to the system i they should have very .little impaction the 
existing data base. As the insitall action grows, the dita base system shoul.d 
grow also, with the various changes in hardware and software. I believe the - 
system should also be flexible in allowing the user to include additional 
features which are not an integral part' of, the data base' system. The data 
base system should allow for differences in the users*, needs and not 
unnecessarily restrict his actions. And.finally, I think that the easier a 
system is to understand and to use, the more and better use it will receive. 
By following these suggestions, I think a potential data base user can find a 
y good data base system and start enjoying the benefits of an ideia whose time 
has come. 

Education is the final problem area which I would like to discuss, since 
I know it is of particular interest. This is an area with great potential for 
improvement In the next few years. In most companies, data base management is 
a new concept, and only an idea or a buzz word. There' are not that many 
experienced and successful users of data base management, and most of the 
users are" still learning about data base phil(^ophy jfrx^ thei/r own experiences. 
There is a great deal of interest in the new roncepts of dati base management, 
but few authorities to expound on the subject with real knowledge .and insight. 
Now is the time to begin teaching th^ basic philosophies of the data base 
^oncept, of shared, interdependent j non-redundant, device-independent, and 
program-independent data elements which are one of the major resources of any 
company. The education process needs to include all of the people in the 
company, from the clerks\to the president, who input or use .the data from the 
company data base. They need to understand the interaction and interdependence 
of all the elements in the data base as a resource important to everyone in 
the company. More specialized education needs to be given the members of the 
data processing departments, so that they can properly prepare for and design 
the data base systems in their futures. Although data base management is a 
relatively new field with much to be learned, I believe there is much that can 
be taught on the subject' now. \^ 
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r/ Before I ask Billy some questions', I VpuJ^'-lf ke to give some refer- 
wq' have nofsaid too much about referenc^ today, I think the 




.•2;' 



Johnson 

fo^Viciwing^ are some good Preferences on data ba^ 

A book published by the University 6f Houston as a result of a Data 
fase-Qpnf^ance held in. November, 1974, If y;ou *are interested in 
dbt?iining a copy of tHis book* write to me in the Computer Science. 
Degartmient'; University, of Xouston. The motif of the conference was 
tp'^get Ihe^man-ufacturers of var^ious data^'tase svste.fns\together wit?h 
sers of the systems. The presentations were of the following format: 
A representative of the company that, sells the data base .package 
would giv6 a piresenjtation on his experience in using the package, ^ 
.In thls^ on^^book, there are six of the most important data base 
packages presen^tfd together with statements from the users about 
tKese six packages; so 'it can save a lot of looking^aroupd ftfr 
information abo'ilt- data bases. ' " • • ^ ' ^. ^ 

Tn tfie ''September 1974 issue of Datamation tbere is a special sectTba, 
on data bases. It has several v.ery good Articles on the^topic. One 
of the-'ar€lcles,, "We Bet Our/Company on a Data Base Management System, 
is. particularly interesting. , 
/3. The article th^± Billy Smith menti6ned ta'you is the Harvard Business 
• . Review- grticl^ of September 19'73, . 

In looking at the data basps that are in this book publiShetJ by the 
University of Houston and the ones that , are "in Datamation , I npttce that all 
together there are eight 'different data base rrfanagement, packaged mentioned. 
Only fgdr of these are from the manufacturers. Tbe o.|:her fpur are from 
"independent software companies. ^Thus, I think that ito's wori^nt if , 
looking for a data base management package to look\not 'onlyXat what. the 
manul^acturer offers, but also at the independent companies' be<^ause they H 
been very successfuV^in this particular •softwaVe..area. 

In going through Ihe Datamation article, I wrote doWn a lisrof problems 
'associated with data base manageJnent;' I 'thought that I would structure, my^ 
questions to^Billj^'a^opg the;1ines of these dfrjections to data base management 
systems/ 'Not all .of' the objections mentioned in Datamation are applicable to 
Ree^ Tool Company's situation. ' " * \ . ^ 



you are 



have 



^ For instance, the first objection I haVe^ist'ed /i^. that they, are all 
COBOL xnriented. Most data base pacj<ages aism& t^tfyau arj going to use 
COBOJ., so they start off with' some enharicKn^nt to COBOL, mey are ■n9t 
universal in that.seiT^se, so that if -you Wave' Ju'shopr tfiat yi dding FORT 
application's., PL/i 'applications or sQfnethinp e^se 
time findffig a datat-'base package .that, inter' 



then 
ies with t\ 



FORTRAN 
U may have a hard 
at . " 



Theyecond'probleiD' tl;rat is po.inted/xit ff you are going to go to the data 
ba%e S^ditiiyi strati or) concept^is that yo^ need la higher clas9>7of programner. You 
are deamg with a^mqjre conip.licated entity here, and you cannot get a s/imple, 
cheap Dr^grammer .to come in off the streets and deal with the system. /Now, 
what Jks your ex|Derierice at-Reed-*was the extension to TOTAL -you wrote/an 
atterfipt to get past the fact^tha^t the programmers were hot as well trained as 
they should^be? Have you found that in using a data base system yon/ need 
^higher clAss of progranmeVs? ^ ^ ' 

• / • \ ' 

B. Smith: Not re&llS^. Our programming staff ,\ as I mentioned, was relatively 
inexperienced. We'wrote the Reed' Data Manager \interface not soiiuch because 
TOTAL was so- difficult to us6 t^at we needed a\higher class of/programmer to 
use it, jDUt rather to make the job of the programmer, whethej/he was experienced 
or inexperieneed, ^asien fqr«him to do and -to take ay^ay a lot of the redundant 
work, to add spec'fal features that we Wjanted to enforce within Reed^ and rfiake 
thism. automatic so that someone, did not have to do them every time. V do not 
think. that there was" any requirement for a more .experfenced programmer, with or 
without an interface. » , 

's8h:' 'lVhas'*been said thSt one. of tfie pigdbl ems' with. data base systems is 
yon need more hardware to implement th^se* systems. Is that your 

rience? ^ \j * ' 

• ''''* *■ * ' * ' * » • 

^mit|i( Yes, in 'pne respect^ I guess V^iu could say tnat it requi res. more 
brardw'are. We "did ificre^sef our hardware considerably.-- We, chose a data base 
system parti culariy 'tliaj/WbuTd grow with the hardware. But the hardware growth 
was.nof so much'to do'things the, s.ame'! 'We aren't getting tbe same ^results that 
•we werd" getting 'beforei-/We' are. getting much better results, much better infor- 
matijon back to our' uSers With the .data base system .'and°^Uh' the associated » 
increase in riaVdwai^e than we' could have gotten 'with wh'at vie had. So we are 
qettirig.more out'of the additional hardware.' , - " 

do'hnson: ?\fiother objection 'raised to data bases' is -^h^it Vf-rprs are potentially 
more dangerous; s'p .fhat when afi error occurs, it can, be a disaster. - . 

B. Smith: We have' not had any disasters. "We- haye had a few fouT-ups where 
some of the dat;a was destroyed" or wfiere*spme of tbe data ijlid not coincide with' 
other data- we had stored. '„We have been able to recover from it fairly easily. 

• So fefr it hasn't pro'ven* to be a- real, problem? ° . ' . 
. ■ ■> V ' . 

■ Joh'nsoij: What about system overJiead? Surely, with a data base you hav,3to be 

' careful about the iptegrit/of 'the data basa system sd you have to do a little 
more" checking and nja^bl. as' one program is working, you have to .keep track of • 
all the changes that prpgram- is' making to the data base, at least .until • Wiat 

-•program is fihished.^, Do you feel that system overhead is significantly higher 
with a data base? " ' • ^ . ' ' ' , ' « ../■■>• 
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B. Smith: Undoubtedly, yet it is higher. In fact, 'the Reed Data Manager .that 
we instituted has a considerable overhead of its own. Even so,, w6 feel we are 
getting more benefits out of it in the^long fun, antf'we are willing to pay for 
it. , • ^ 



Gensler: Mr'j Qriffith, I have always been rather confcerned about keeping up 
with standards and am always g^lad to see that we still have s'tandard FORTRAN 
and st?indard COBOL. I- understand that CODASYL has a . task force dealing with 
standards for data bases. I wonder if a company like Shell participates in 



on most of the user groups that aVe associated with either UNIVAC or IBM hard- 
ware instal rations, and we have made contHbutibns specifically through GUIDE, 
SHARE, artd those kinds of organizations. Ajs farAs our own programming 
practices, I think*we are about to decide thatj^in order to control the impact 
of one applications library on the response seen by another segment of the 
company's operations, we will impose internal" standards. 

Gensler:- I think it would be to the advantage of'industry afr^a whole to 
share some 'of th&t information. 

f. Smith: One of thj^ things I don't know if you people have caught Is that the 
commercial side of^ShelT must have three. 168's and a couple of 145's. I think 
Re6d has a 135 with/32jO K. Shell has about one hundred 330's. So there is 
quite ^ contrast €Vefl though both of them use- a data^base management system. 

R/Smith; Several times today we have had questions tn the academic fteld 
concerning "What do we do;'" 1 thir;ik we* Rave just hit upon an area that doesn'-t 
require a lot of machine time, in fact none. <.lt does not require many disks, 
like^^zero. We are -going pow into thej[area called data base mane^ement. We 
►•are "involved in it in' our funny farm, too. We are looking for a set of 
'•standards, We thinfk that Is the only Way we are going to* stay alive. We 
will be using IMS also, but we have got to have a^set of standards. We have 
talked today about training people that come into our shops. Actually our 
training process is to 'hand them our standards manual and say. "Hey, let/s get 
with it." The aca^lemic folks are supposed to knol^ how to work all of these 
words, and so wou^d it be possible that some work be done in the standards 
area^, All it ttfKes is an understanding .of wfiat is going on, paper, a pencil, 
a glib tonpUe, and maybe we could get some help to start out with a set of 
Standards in a field that is really going to get messed up if we don't have 
them.- • I would challenge you to consider that as a possibility. 

Randell Whaley, East Texas State University: I would like to direct this to. 
Billy Smith. In the system you are talking about, what measures do^you take 
to antici'pate, in five years, a new. application being added to your system, 
or maybe a new file created that you do not 'plan on now. riow do you make 
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allowances for that? T understand that these systems are very difficult Jto 
change onc^-you have them designed and installed. 

B. Smith: Some Jata base systems are. The particular one we use. is not. In 
fact we started out with three files of particular types of information.' Since 
that time w^ h^ve increased it to 28 and we have al:)out five or six more that 
are anticipated wjthin.the ne){t few months,. If additional informatibn is 
needed withirt a particular file, it is a very easy job to add th'kt new informa- 
tion and reload the file. It is only that part' of the data base that has to be 
redone/not tf^e whole thing. . . 

E. Smith: In closing, I think that we have given you food for thought, whether 
you are .in the academic or the commercial side of the house. I think ifwt 
those of. you who haven't gotten involved, should do so because the data oase 
management systems that are being evolve (I today wilUaffect. us fdr a long time.* 
We sljould all s^e what the CODASYL committee is doing, and there are other 
areas that we oilgrit to look into. 
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Introduction ^ ^ < 

I 

Ward: The purpose of this panel is to disucss Overall Management of Hardware, 
Software, People and Data in various computing environments * We want to . 
consider the management of these essential elements in a data processing 
environment. This .includes the equipment, programmers, ahalysts, and users of 
the operations. 
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iNTRODaCTiPN 



Identification of Firm 




s>tlectronfc Data Systems (EDS) 
"^■m ForesTtafi^ . ■ ■ ' 

D'aUas^ Texas 75230 

Telephone Number: 214/661-6000 . 

" ■■ ■ Electronic Data Systems" is a publicly owned corpdration listed on the 
. New York Stock Exchange under the symbol EDS. It was founded by H. Ross Perot' 
and- incorpo.rated- in Texas on June 27, 1962. Since its, founding in 1962, EDS 
has become a national ortiarjization with over 3,500 employees located in 35 ( 
cities throughout the United $tates and Puerto Rico. ' 

Type of Btfsin^s^ 

EDS prgfi.des total facilities management relating to electronic data , 
processing. EDS designs^ programs, installs, operates, and maintains management 
information systems under long-term fi:Ked-price contracts with large corporate^ 
customers in the health insurance, life insuraftee^banking, credit union, , V 

retailing, and other industries. The operation of the electronic data ' 
processing system is onl>^part of EDS' services. The functiaiilaf^data 
process'^ng in business is tp^nable a company to provide better products and 
>vservice to its customers forjjjinimum' cost. As a consequence, EDS performs a 
>wide range of services to assure the successful marriage of . the electrfjkw: data , 
processing system with the clerical, administrative, and other operations the 
customer perfprms in managing and control-ling his business. . 



Rate of Growt h 

• - -. — ' ' a ■ ■ 

The graphs illustrated in. Exhibit 1 show the growth of EDS over the last 
five years. It is presented at this point not to"demonstrate the success of " 
EDS as "a company but rather to show how effective the individual techniques 
discussed later in this paper have been during periods of . rapid growth and 
technological change. ^ . ^ * * 

■ r 

Facilities Martyigement (FM) 

definition and Scope . Felcilities Management is a comprehensive informa- 
tion processing .service that is prbvided to a company, generally for a fixed 
^costV^in whictKthe information processing specialists of an outside facilities 
management firm assumes some degree of line responsibility (generall^^ total / 
responsibility including equipment, people, #nd functions) for thecelectronic 
data processing operations of a user company. Typically, this service Is 
provided on a long-term (1 to 10 years)- contracti^ basis for a fixed price 
plus incentives and involves some degicee of responsibility assumption, ranging 
from sol ving^ a specific application problem to complete assumption of the 
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EXHIBIT 1 



Revenues 



Total Assets 



-120 



-40 




Employees 

THOUSANDS 



Nef Income 



^0 




-1^ 



1>^0 71 72 73 74 



70 71 72 73 74 



70 71 72 7 



3--74-^ 




70 71 72 73 74 




entire data processing function. J^dditional jservices including iyiustrial 
engineering, work measurement, and operations research are provjrf^ by some of 
the more promwent facilities managers- to help ^treamlijpe the enWVe operation 
of the user coJi^any. - ' 

Advantages . 

1. Equal^ or le^s costs, fixed over a iWg period of time, 

Development costs shared among customers. 

-\ Economics of scale can be taken advantage of by combining 
\ hardware, into massive regional computer centejrs. 

2. . Contracitual guarantee of performance ^ and results. 

3. Highly iualif-ked EDP professionals can be attracted to and retained 
by ni firms^lue to the broad scope of their data prdcesi+ng activities. 

^4. Economic^ of new technologies can be rapidly exploited. 

'5. Industry-Center concept of organization within FM firms allows 
advantages of: * . 

\ i> ' ' . - ' . ■ 

- Similar p^^oblems and solutions. 



] - Intensive industry oriented specialization. 

I " - Responsiveness, to industry wide change. 

6. Geographic flexibility since FM firms are organized along industry- 
center lines. '\ , ^ 

» - •. 

The ffuture and The Challenge : ^ 



~~Nlhe preceding background information on FM and EDS was presented fdr two 
iaspnsr^^^^^^^T first, of which was to point outotp^tudisnts of Jata procfess^ng, 
botlr-pirof and ^academicv^that th^ facilities management concept, while 

rel^tiveTy^nasi^ Ipeen widely accepted tn^aJl phases of the economy. 
FurthennQrB^-=M§&^ history of growth, it appears certain that FM will 

be /playing an increasingly significant role irr the futures of data processing.'* 



Secondly, while I have mentioned somfe (|f |the commonly accepted advantages 
of FM, I must also point out the tremendous CtwiUenges to jthe FM firms to 
as'sure that the advantages are .realized, 



E.g. - Long-term fixed costs to the FM cusl^omer deriand ever-increasing 
efficiencies on 1;he part bf the FM firm. ' 

' ■ ' * ' * - \ ^ ' . , . 

. - The contractual guarantees- of performance demand a consistent and 

outstanding level ^of performance by I^M personnel. 
f> ^ - 

/ - Regional ization wittt i;he inherent economics of scale demands that 
the FM firm be capable , of efficiently operating giant computer 
centers with national tele^ocessing networks. 

- The FH firm must be keenly aware of potential technological change 
and fprmula'te conversion and ^.migration plans on a timely basis. 

. - Development ^aiid 5 tandardi'Zajti on of sophisticated software products 
is a necessity to fapilitate a.11 of the above. ' 

TECHNICAL STATISTICS (THE CHALLENGE) 

Snapshot , f ; 

^ The following pages show^ the. scQpe of EDS* current national .operations. 
Computer hardware locations-and the communications network are graphically 
displayed. ' " 

I Some of the more\ignificant aspects of the enclosed charts can be summed 
up as follows: > ' « 

Currently operating five regiolrial centers. 

Currei^ly operating 42 customers out of regional centers. 

Consolidated 45 data' centers within last four years\^ 
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Presently operating over 100 teleprocessing circuits/ranging fro# - 
2400 BAUD to 50 KB. ' V ' 

Over 900 CRT devices and 52 hardcopy devices are connect^ed to the 

teleprocessing network. , ^ * * - ' - 

. ■ • ■ 

Maintain inventory of 86 computers^'With 10,652 individual ^ ^ 
components. 

' Hardware vendors represented at. EDS include IBM, Honeywell,^ 
Burroughs, RCA, CDC, NCR, etc. 

IBM mainframes installed include 360-20, 30, 40, 50, 65; 370*135, 
145, 155i 158, 165, 168. 

IBM operating systems installed include DOS, DOS-VS, OS-MFT, 
OS-MVT, VSl. 

\ EDS "CORPORAfE SERVICES DIVISION'MTHE SOLUTION) 



Introduction ' . 

Corporate Services Division is the corporate support organization for EDS. 
It is comprised oiF specialized service groups who support all divisions of EDS 
in matters of technical nature. This support comes. primarily in .the area of 
-hardware, software, technical planning, and teleprocessing rather than in areas 
related to application expertise. While each group within Corporate Services 
has a very specific set of responsibilities, the key to the success of the 
entire division is the integration of all ideasinto a viable plan which 
assures growth and economic benefits. 

Organization Chart ^ 

Corporate Services Division ^» ^ 



Director 



Technical 
Planning 



Hardware 
Mgmt. 



Software 
Support 



Microfilm 
Forms &c 
Supplies 



Data 
Preparation 
Services 
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Technical Planriing" - ' . ; ^ 

The technjcal planning group provides the following Corporate Services: 

1. Overall direction for^eqliipmeni planning* 

2. Techn|ical assi^A^^ce^ Corporate Planning^ 

3. Analy^is^'^'^^ew technology. 

4. Marketing support in the areas of: 

Sales Presentations 
Sales Study Support 

Costing of Computer Requirements, Data Preparation, Mi drofilm, 
and Supply Services 

5. Maintain and negotiate vendor. contracts for equipment and software. 

6. ProCujre equipment and services. 

7. Sys tin Measurement Services. 

8. . Accounting reports for Data( Center costing. 

9. ^'^ Maintain, an^iVy^e, andVevise the communication network (sjb 
following explanation). 

Communication Network . The design, analysis, and revision of the EDS 
Communication Network is the responsibility of Corporate Technical Planning. 

a 

Networking 1s a highly complex subject which dictates intricate analysis 
of many factors before ^"optimum solution can be derived. Some of these 
factors are: 

1. Tariffs - WATS, TEL PAK, D^D, HI-LO, etc. 

2. Message - Type, Length, volume, arrival rate, etc. 

3. Structure, Multi-drop, Time Division Multiplexors, Frequency Division 
Multiplexors, concentrators, etc. 

4. Mode - Video, Hardcopy, graphics, unsolicited, etc. ^r^ 

5. Lines - Point to Point, Multipoint^ Dial-up, Speed, FulV Duplex^ etc. 

6. terminal - Speed, Keyboards, Display, Clustering, etc. 

7. Response Time - How Fast, Mean, Probability distribution, etc. ^ 
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To help with this complex task, we make^use of several models to analyze 
mathematically the network requirements and subsequently construct multipoint 
circuits connecting remote terminals to a data center. These 'models combine 
network requirements with real -world performance data collected from the EDS 
On-Line System to achieve the required performance. The resulting data is then 
analyzed, and a relationship between user requirements and communication system 
cost is established Vfi arrive at an economical design. The objective then, is 
to select and combine subsystems and circuits which allow us to achieve the 
required perfohnance at the least cost. \ 

The EDS Network currently contains irj' excess of 100-high speed AT&T 
circuits. 

Hgfrdware Management 4 

The responsibility of the hardware management group is to evaluate, 
designate, and coordinate all computer hardware within EDS by providing the 
f ol 1 owi ng servi ces : / 

1. Central point for vendor hardware support. 

2. Prepare and maintain consolidated equipment plan. 

3. Maintain on-order inventorj^. 

4. Coordinate regional hardware representatives. 

5. Verify costing estimates. 

6. Prepare and maintain all computer configurations 

Floor plans. 
Power requirements. 
- Air conditioning requirements. 
Addressing schematics. 

7. Coordinate all movement of hardware within EDS. By way of reminder, 
EDS' current inventory includes 86 computers and 10,652 uniquely 
identifiable components. 

Software Support 

Software systems development in EDS follows the same general type 
experience as in the systems development and maintenance. Ror a company 
the facilities. management business, the size of EDS, with the major har 
operations, and applications programs, it is mandatory that EDS offer direct 
software development and maintenance internally to support fhe customer 
applications. Each of the major computer centers is coordinated by Ijhis 
central group in order to keep common operating systems software available 
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TWs provides for mobility of personnel anK}n0:<:enters and bff -loading or 
transfer erf accounts between- d&rfters in order* to 'achieve a balance 'in the. 
utilization ofharSware and support facilities, ^ ' • 

* • This fijnc\ion is divided into four distfnct areas providing the'/ol lowing 
corporate serv^ices, ' " /v , V 

.. ' • • ' - ' . • . ' ' > . 

• 1- Data Center Support" ° *• 

Operating System Support 

0 Mainta-iji software systems via specialists in system maintenance. 

* y / . <^ 

0^' Maintain commonality across data centers » in operating systems, ^ 
software enhancements and maintenance levels. 

• ' 0 Test hew system software in controlled environment prior to 

release to field. ^ ^ . - 

0 Central point for map'or vendor? support. 

^* \ * . v * 

. 0 ' El-iminate the *re-invention of the wheel' syndrome-problem 
corrected once. 

Dat^i Center •Opera'tions. Support . „ 

0 Maintain, commonality in the of)eration of E^l^ Centers/ 

. 0 Rrovide operational Aids - common daj:a set management tools and ^ 
. procedures for: ^ * . % 

(1), Disk allocation and usage control. 
' (2) Tape library maintenance. * ' 
(3) Program library maintenance. 

0 , Pr^ovide common system accounting and reporting systems. 

0 Provide common measurement tools tailored for our operating 
Environment. . - 

2. Systems Engineering Support * ' 

* Sys1;era Engineer Utilities - maintain commonality acrqss data centers, 
in 'area of S.E. operating procedures affording relocation to a like, 
environment; Included are ^uc|i areas. as: ' . 

' ' ' ^ ■ ^ 

" ' ' • ' - Naming conventions. 

Common procedures. ^ 
/ - ^ Standard^form of macros. , 
1 - * . Standard utilitiaa^ 

0 . File access techniques provide >tripport Jbr intern^^y dev^^oped 
file access method^ ' 




0 " Text^ Edfitdr - provide support 
. tion aad^upportingMiperati 




On-Lina Text Edit applica- 
e utilities., / 



P^Vfz^ and recortmehd new M)ftware products pertaining to. utility 



3. On-Line Systemgx 

0 The ^jHl^ilysi^ and devekx^ment of communication based systems is 
th^jresponsibility of this group. , ' j_ 

0. The main emphSsTs is on ^ the continual/development 'of tbei o 
proprietary EDS On-Line System {OLS)'/, This system is a high- 
performaliee, general purpose communications interface between 
remote terminal devices, the IBM 360 or IBM 370 Operating 
• System,/ and the user-written application programs. The control 
, section of the EDS On-Line. System performs all 1/0 operations 
withii^ the communications networjc and, maintains the responsibil« 
Hy fpr routing inputs and outputs^ to and from remote stattons 
.and /the proper application progVatmsr The capability ,*of control* 
iin6^*lines and terminals In various ways to reflect particular 
/ sy^em requirements is vital to a generalized on-line environ-^ 
t where many different -types of applications are operating 
ncurrently. ' \ ' 



• 4. 



Fijitj/re^ Systems ^ , 

0 Evaluate and benchmark new operating and support systems. ^ 

0 • PI ^n the migration to new operating systems and- new operating 
ery^'lronments. ^ ^ 



Microfilm, Forms and Supplies 

' * 'Microfilm Services. Microfilm Includes: 



16mm microfilm (cartridge or rei»l) 
lOSnm microfiche^ 
COM Processing services 
Miscellaneous COM supplies X 
Source document filming 

Duplixating_ ^ " / ' ^ ■ / 

Services ^nclud? all aspects of .Computer OdtptrT^Mi^i^Tll^ii^: 

1." .ConversTOilf' of magnetic tape Output in either SO^brJjS^^I to arty 
_in4^rof 1 im medi urn . ^ / . . .^^^ 



2. . Twentv>-foyr hour-turnaround from tiifle of-Teceipt yy tme of return 
is avaiJ^ble. ' ' , ' ■ ^ ^ ^ 




3/ '^Otjtput tailored to the customer's, needs, ij 
^JK^*^, microfilm; or 105mm microfiche. 



fipg 16mm, 35mm, 70mm, 
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4. Regional processing foir faster turjwround. C^p^rs ara located in 
^ San Francisco, New York, andf-Dallas. . 



' 5. Source ^document filnring or CpjTworJc tn/iludjng duplicating, as well as 
processing capabilities. - 

6. Cartridge or reel Trading and inde^tng. 

7. Backup processTfig .is available 
Forms and Supplies . Supplies 'include: 




Stock and custom continuous forms 
. Stock iand custom punched cards 

Computer printer ribbdn^* / 

Magnetic tapes » 

Disk packs ^ ' ^ • 

pContinuous labels &nd miscellaneous items. ... 

Seif^vice,. Corporation also: \ ' 

* I ' • ' ^' .* • . ' 

1. Designs or assists with the Slesign of'continuous^fomft at the 
customer's request. • * \ , 

2. Controls inventory levels 'oVi, all 'continuous forms and supplies. 

« 

3. Handles all contracts with vendors and negotiateji contract agreements 

4. Provides emergency deliveries, If necessary, to insure fhat^the ^6i^zy 
will not run out of an item. * - - > 

5. Travels to installations upon request^tp help resolve problems' which - 
may arise. 

6. Pursues all quality' complaints with respective vendors. 

**■ . 

7. Provides a single invoice to the customer each month which ir)xfludes 
^ all supplies. ' 

8. Has someone available at all times to answer questi( 
' telephone orders. 



9. Upon sign.ing suppl ies "'agreements, buys the 
inventory (and on-order shipments) to relieve 



urth^r iiommitments. 



Data Prepa(ratien Services 

Data Preparation Services is respons 
the hardware, software, and people used 
documents to 'machine readable format. 



It$ responsibilities include the 




npfetp^anagement of 
i aJXonv€?rsi on of source 

vidua! items: 



1. Equipment selection and software/development, 

Z.^ Individual performance measurement tools, salary adrginistration, and 
incentives.' 



3. ^/ork simpl'i.ficatTon. 

/ • ft ■.. • , ^ 

4. LaboV relations. , 

j5. Developing and maintaining work measurement tools', 
fe. Industrial Engineering support. ' * ' 

7. Was responsible for the keying of ov?r MO million records tn 1974. 

■ ■ ^ * '. ' . 

8. Operator and supervisor training. 

> ' ' . . . ■ ' . " ■ ' .* 

9. Quality control . . r 
10. Budget analysis and cost .control 




Summary V ; 

♦ As was pointed out earlier, it is extremely importaht to ^thfe success of 
Corporate Serviced that there be effective communication among the Various 
groups within Corporate Services. Even more important is. that there be 
effective communication between, Corporate Services and the V^emote" regional 
centers. To solve this potential problem, highly qualified hardware and 
software trained Systems Engineers have been assigned -as^ regional representa- 
tives to SPEAK for th§ remote sites. Their functioni include some of the 
following: • ' . • ^ ? 

. 1. Be intimately aware of the regional center's operating environment. 

2. Be aware of the current" needs of the regional cenl;er and project 
/uture needs. . ' 

3. Cost justify hardware and software requests. 

4. Finally, as true spokesmen for the regional center, to interface with 
Corporate Services regarding requests for technical change. 



Academic Emphasis f&r the Future 



/ 



The Computer Science curriculum that I have reviewed seems to cover the' 
technically oriented training of students fairly well. Programming la^guajges, 
addressing schemes, system analysis, real-time computing, future concepts and 
other^ topics arf mandatory subjects to be learned. However, Tfeel that more 
emphasis needs to be placed :on the real basics . Why compute at all? Once you 
do, wha-t's thja best- (most economic) way to do it? In other words, the 
Economics t)f Computing. Listed on the following page are some of the areas 
that should be addressed. These areas could be covered either within the 
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compiiteff* science department or perhaps due to broad business interest, in some 
,pther area of a business curriculum. 

1.. The economic. justification of computing. 

2. Lease jplans, short-term/long-term. 

■ # 

3. Lease/purchase considerations. 

4. Depreciation methods versus technical obsolescence. 

5. Investment tax credit. - 

6. Vendor evaWation. V - ^ ' - 

7. Teleprocessing tariffs, inter-intta stSte,/>etc. - , ^ 
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iscussion: > . 



-t^V X- 4r 



MarfejJ firout , Head.^, , 
.->;De^lirflij5ri4Si^ Scfence - 

Stephen T. Austfff State -Unive^^^ 
^ Nacbgdodhes,;; Texas 



<' . .. 



or ^ 
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.Grout: 'Mr. Cogan'said, in revievf, that the technically oriented training is 
well covered' in the computer ^science curriculurn. I if^ glad to hear this.^ 
Secondly, however, more emphasis shoul^ji be placed con the economics of computing, 
I would like to*list Sdme ways in which*, I feel, computer sciencB educators may 
be meeting this need/ Ffrst of all, I was glad to see a statement in the paper 
and I quote, "The function of data processing in business is to enabl^e a 
company to provide their products and services to its customers for a minlhium 
cost." In other words, cost effective performance is an important concept\to 
stress to studen)ts; we do stress it, and I am slire the same is true at othj 
schools- Howe ver-r the overall computer ^dience prograrnmtng tactic is to^llow 
students to get a broad education and to couple this broad Education with 
technical computdr science> knowledge so that^they ^ave a foundation for 
prof ess^ijDnal competence, an idea which is hot foreign to what has' been discussed 
in previ04js panels. Broad education encompasses are|is other than computer . 
science. So we are looking at not just the computer^'science curficuTum, but 

jOther areas such as business ana economics , ^liberal arts, mathematibs, natural 

/science, and communications. A few specific courses in the computer jscience 
area can. be used as vehicles to present, and therefore meet the needs for 
coverage ^f computing economics. Some of the computer science {m&^ains I am 
familiar iivith have computer SQiance ^courses which are ortentqd in this 
direction;' some are not. In Our case., we do cover- some 'items which wpre* 
mentioned in a course called Systems Analysis Design, such as economic analysi's, 
cost-effective anadysfs.' Another course called Computer Center Management / 
touches^^on thes^e topics as they relate to management of ^^omputer center. 
These jdea5 are^being taught, and I believe that we try t^e accurate. I 

^upp^ye I am amjprbachifig thisj'rom the fA.G4ithat Dennjsjia talked about EDS 
and their very complex organisation f rorn theTfmragea^ 
he hasp^fesented^a heed foij *6achina rpterial related to economics 

yecononr^l of our future needs which i^^ital ly have been recognized 
aiD focus^iBg on that -one idea. 



I believe 
or the. 
Thus, I 




Ev^,n though iome of our. students eTtes^quainted in various courses wi/h 
} economics related to\com>uting, I believe K will be necessary once they 
graduate far^lthem to spend time working In a company where there is/ mo^e 
^'ecionomic emphasis. They may nOt ondefstiind ^everything that is covefredyin*. 
school, but they will understand rjt bettlr;once they spend some time witfi the 
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company. I suppose what we need to do in th^ university is to develop a 
specific course in the economics of computing; ^and to make it more meaningful, 
we need someone from industry to teach 4he course for u^t* 

-I presented your (Cogan's) paper to my Computer Center Management class ' 
and asked 'them to make ^responses. I would like to relay those responses /to . 
you. One, when you are engaged in facilities management, which standards do 
you use, those of EDS or those of the user company? 

• ■ ■ ' -'7 ^ 

Cogan: It iS really a two step problem. We start a/facilities managem^t 
contract with the corporation. Quite often EDS thm becomes the data pnx;essing 
department for that corporation. The day that happens there is very littli 
change of an EDS oriented nature, othier than the management steps and things 
like that. They have their own data center set up and presumably running with . 
some degree of success. At that point we can't start forcing any of our own 
standards. Quite often the company evolved a set of their pWn standards. One 
of the long-term things we try to do to improve benefits to everyone involved 
As to combine small 'data centers to giant computer centers just to make use of 
the^eoonomy of skills. In order to do that we are constantly looking at 
mf'grating^a remote data center, both through operating systems, procedures, 
and, things like that^, to a point that the regional ization only requires putting, 
in the teleprocessing lines, moving the programs over and^etting up the 
procedures, as opposed tp rewriting programs, generating operating systems, and 
putting all^ kinds of fixes on the operating system to support application 
problems that had hot previously been encountered. ^■ 

Grout: The second question asked waS: Won't the employees become more.^EDS 
oriented rather than company oriented? Won't they lose sight of the user < 
company's objective? / 

■ ■ ' . ■ ■ • 

Cogan; The main. emphasis on 'the presentation that I made was that^part of the 
corpora^tion is. ^mo re technically 6riented than the market force or the corporate 
servtcBs. About 3,500 people work for ^S, and the total corporate services 
unit^has 800 people. The majority of tfi^ rest of the people are the applica- 

/tion ori€?hted SE's. While one group here is providing centralized techrjical 
support to solve technical problems for all kinds of industries, we have 
separate groups of people that are insurance experts, banking experts, retailing 
experts, etc. So as far as the'people in corporate services are concerned, . 
they are more tecbnically orient^d^than^ they are industry oriented. By fte 
same token, all/^ne evaluations of*new products and new technologies quite^* 
often are addressed to the particular industry. For instance, there are - 
people looking* very hard at areas of the 3600 terminal for financial applica- 
tions and pcHnt-of-sale terminals and supermarket terminals. So from that 

■^oint of view they ^ are taking a technical look at new hardware and software 
technolb^ies that are pointed at a par*ticular industry. 

(^rout: Here we are talking about the advantages of ^ teleprocessing network. 
EDS software and facilities pose very complex management situations. P 
wonder from our standpoint, how can all of these concepts be included in a 
computer science curriculum. What should be covered? What level of 'students . 
should be involv^ in such courses? Should it be included at all? ' Who 
should teach that kind[ of^cojiirse? 



Cogan: Yes, I think so. EDS can get fairly complex, I think the m^agenieht 
skills that would be appropriate f6r any company would apply tdr^EDS, ut can 
'yet fairlyo'ntense at times, and things, cao move very rapi-dly. However, I 
think it always falls^^^^k to the basic management skills, which bolls, dowjvto 
emphasizing t>ie Import^^Of communication. I do not think there is any 
real difference in manaTging^^thos^kind of operation; it is just a situation 
where those baste skills must be applied very well , -and if they are not, it is 
quickly seen. As far, gs who should^ teach it# the same kind of people who 
teach basic management skills in any area of the business curriculum should 
serve as instirtuctors. ^ . ' . _ 
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THE,PHARM-ASSIST SYSTEM 

J. M. Dismuke 
Octal Systems, fnc, ^ ^ 
Euless, Texas ; 
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The Pharm-Assist System is a specialized cohiputer system ^(^vi ding on-line 
computer sejcvices to retail pharmacixes. Services are being provided to^bout' 
120 pharmacies by the Texas system, based at Euless, Texas; This system has. 
been operational since September, 1971 and serves pharmacies as far away as 
GalvestoiLan4,.0kTahoma City, "^second system, installed in mid-1974 in 
Palo Alto/Caiifqrnia, presently has about 55 pharmacies onrline. 



' , THE SYSTEM COtePT 

.' • j • •, 

The system concept used by the Pharm-Assist System was cleveloped in 1970 
to provide low-cost, on-linej (tinie shared) computer services to. small busi- N 
nesses. The concept utilized a central mini-romputer for data base and file' 
management and remotely located satellite mini -computers for teleprocessing. 
This concept provides broad geographical coverage, allowing -a sufficient 
volume of customers to be installed, while achieving realistic market penetra- 
tions (10% or less). The design objective in 1970 was to be able to provcide 
on-line service "packages" in the price range of 100-400 dollars. 

The important technical advantages of the concept are that it provides 
for the centralization of peripherals, personnel and work/ while sharing the 
cost of long distance lines over a large number of customers.; ' ^^ 

THE PHARM-ASSIST SERVICE 

In the pharmacy, a computer terminal is used for data entry and printout. 
The terminal, a sel^ctric type similar to a 2741 ,^ is connected^^v^a^^^^ased ^ 
telephone line to the satellite computer. During"" prescription operations a 
special roll label form is used. Each form has a work area^-^nd a label area. 



The prescription operation begins w4th d. j\^%^^^TA'^t\Qx\. The Pharmacist, 
working 'interactively vyith""tKe terminal ] enters into the computer all of the 
information pertinent to the pr&scripti6n. The amount of typing done by the 
Pharmacist is about the same as that done whfen manually typing a label •> The 



computer then 



/ 



t. assigns the next prescription number to the prescription; 

2. prices the prescription according to the medication cost, quantity 
and the ^Pharmacy's own pricing^.schedule; - 

3. prints out a label (free gf strikeovers) to be affixed to the. 
prescription vial ; and % " - 

JS>' 

4. sends the prescription record to the central computer to be stored, 
for subsequent usage. - ^ '» <-^__ 

: Once the prescription has been stored by the computer, j>*tt6f^perations 
ma^ be done with very little clerical effort. Using the terminal , /the Pharma- 
cist can: ' , • / ' 

1. refill the prescription )by entering only the prescriptioli numberr^^ 
-^ 2. print fi)ut' one orTno^ilWtt^^ for a prescription; and *' 
3. review all medication currently on fjle for one ctistomfir." 




For each operation,^T?TJch/as a newj^jcMr^ill -prescn*^^^^ trans.action 
record is generated within the^^^systefifTf These transaction records are used 
generatE- reports and third party billfng. Using the terminal, the Pharmatfist 



1. print a daily record df all transactions for tTie day, with toial^-of 
cO:Sts, fees, and prices. ^ 

Two reports are generated periodigally^ at the Ceiatr^l System. These are': 

1. Drug Usage - a^^monthlyoreport which provides quantities of each 
medication sol J plus statistical dataw^This report is used b^/ the . 
^ pharma^ in rteoriiiirWg medications and is used r^ich as inventory control . 
reports w6uTij|( be used; and ^ ^ . ' - - > 

Jt. Patient Prescription Profile - a quarterly report wtiich lists, for 
^v" eachcuslf)mer^ prescriptions recei\/ed during the quarter. 



i^artioii r ecor^^ usedT^ generate third party billTngT 

^s^MchNasj^Mfaril^g^s^^ Pharm-Assist Systeiti does third 

party billing for; " ^ " 



(fs Pharmacies^ we^ffare transgie-. ; 
^^iic tape„f to^th^ Department Q.f 
Austin, to be prx)cessTd direct ry by fheir^cdrtiputer; 



5^- 




P+wrmacies, welfar 
rms . Jhe. f orms^^ri^ 
prior to submission 

/ 




.Texas Elite Cross - weekly, for pharmacies in the Dallas/Ft. Worth 
area, claims are accumulated and prtnted on forms. The fo^s Ape 
submitted to Blue Cross o^f Texasim behalf of participating pharmacies. 



CVaims processing for other third parties is in work, and two, MetropoT 
itafi Life of New York and Pharmacy Claims Services of^;Phoenix, are national, 
and will be submitted .on magnetic tape. 



ADVANTAGES TO THE USING PHARMACY ^" 

The ^typical pharmacy dispenses about 900 prfescriptionS per week, of which 
•about 150 are paid for by a; third party. About 475 of the prescriptions , are 
refills C55% of the total). Although the typical pharmacy may be open for 
business, at least twelve hours per day and six dc^ys per week, most of the . 
prescriptions are d4spensed in a few "peak-period" hours per week. 

The increased speed of the Pharm-Assist Service in processing prescription 
-fHis^and third party claifns frequently means that the usihg pharmacy may 
require no additional personnel to handle the "peak-period'.' workload. 

There "al„&o are some cost savtn^s to the using ph'armacy: 

1. Medication costs have- generally increased. The' Pharm-As-sist Service 
provides nrare current data An costs of medications than 'the typical store 
can main taTR (averages 10-20 cents per prescription). 




2, Drug Usage data from the Pf)artn-Assist Service .allows a smaller 
inventory and bet^r purchasing control. 

3. Third party claims^Jrocessing by the-Pha/n-Assist Service meai^ 
faster t5rn-around and fewer rejected claims (especiafly^ whe^,niagnetic 
tape is used) resulting in a significantly .impr0iv«4jic«(jm€SV^ 
position. ^ . " ^">^ 

Increased -productivity and improved management informati,t)n can help a 

irmacy to better meet competition or simply to make rtiore money or simply to 
stjciy in business "longer. ^ " * 

, _ — . » >^ • s . . ' ^ ,, . - ^ 

THE ON-LINE SYSTEM 

• The Qn-yjie" 'system, as It has been implemented in the Pharm-Assbist 
aBplication, has^ four major, functional components. These are; 



1. tjie Central computer; / 

2. the SatellitWcomputer; 

3. the off-line (Support)^ gomputer; and 



'I 



ft 



4i the tergiinal /telephone equipment, 



/ 
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CENTRAL COMPUTER „ 

The Central computer provides the primary data base for the on-line system 
and most of the file management funttions" It includes an HP-^IOO'CPU with 
16K words of core memory and a number of 22 million character disk drives (10 
for the Texas system, 4 for the California system). Other peripherals are 
magnetic tape units, line printer, pbotoreader, console typewriter and 
communications multiplexer. 

, Software for the Central system is all especially developed and written 
in Assembly Language. A minimal opera ting<system (including I/O drivers. 
Executive and some utilities) is utij ized,^ tq provide some growth potential . 
The Executive allows the resources of the CPU to be task-shared rather than^ ' 
time-shared, a concepf'^'lbat was highly innovative in mini -computers in 1970 
when the system was designed. ^ 



\ap 



► j^ ' The present design of the Central system would seem to be adequate to 
support several' hundred pharmacies on several satellites. The limitations 
ppeaf^ to Bp in operational or geographical areas rather than areas of real- 
"me performance.. 



SATELLITE COMPUTER 

) 

er 1 



The Sa€ellite computer provides the t^leprocessipg for the oif-line system. 
Unlike' other distributed (Central /Satellite) systems (such as a 370 main frame 
with a "soft" front end), tWs Satellite is the^main computer. It provides 
direct control of each terminals and essential ly^executes a separate program 
for each terminal. This direct operation significantly improves the performance 
of the system and allows the long distam:e telephone line to, be shared .i)y a 
large ^number of us^s without objectional delays. 

The SatelT^i'te is des/gned^ for remote, autonomous operation, hence has few 
peripherals. The hardwa»/e consists of an HP2100 CPU with 16K words of core 
memory, an HP7900 disk drives with a capacity of 5 million characters, and one 
to four CM16 Communicationst Multiplexers, ea^ch with 16 ports. ^ 

Software for the Satellite computer is Similar to that for the Central 
computer, but is designed to support a larger number of ports. Th)& executiye 
has four core resident module overlay areas and 45 core resident swap areas 
which may be dynamically assigned to a worklilg port. , • 



, OFF-LINE COMPUTER 



\ 



Th€yOff-l i-ne computer is simply a smalls batch system .used to generate 
reports and other outputs from transaction data derived on line. Its 
components are the same as the Central computer C'extept for using an HP-7900 
4isk drive), which is useful backup in the event' of/a hardware failure. The 
• off-line computer uses a vendor supplied DOS operat/ing system and most of the 
^ programming is done in FORTRAN IV. ' ' ■ ^ 

ERIC ' / • / * 



83 



^ TERMINAL/TELEPHONE EQUIPMENT 

The terminal presently used for the Pharm-Assisi^ ser^vice 1s a Selectric 
based terminal similar to a 2741, It operates at 1351)aud and uses Industry, 
Standard correspondence Code, The modems, or data sets, used to connect the 
terminal and CM16 Multiplexer to the telephone lines are Industry Standard 
Shared Line Adapters. These are characte»:;-i2^d by using the same carrier 
frequency for transmit and receive and, hence, are less expensive than other 
types. The telephone lines >re voice-grada, multi-drop lines, again less ' 
^x^)ensive than lines used with faster, moW sophisticated terminals. , 

INNOVATIONS OF THE SYSTEM (1970) ^ / 

■ . . / :/ ' -0 , 

When^ the on-line system was designed in mid-1970, the system was innovative 
in several respects: 

Distrtbuted System \ . i 

f ' ' . - ^ ^ ' ■ ' ' ' ' ■ 

The concept of a distributed system witji t^he Satellite compul^er .as the 
ma/n CPU was innovative in 1970. The qoncdpt had signif1c?^nt advantages: 

1. ThejSy^em uses mostly local, all low-grade telephone lines; 

2. The smallest classes of njini -computers 6an be effectively used; 



3. Each terminal m directly supported as in some kinds of time-shared 
system or yas with injtel 11 gent terminals; 

4. Long distance lines are shared by many users (up to 60 or so); ^ 

5. Failune of one CPU will cause only a limited number of terminals to 
be inoperative or degf^aded operation for all terminals (no rel^rieval of^ 
previously stored data); - ' 

6. ^ Software for each Satellite may be customized if desired and updates 
may be made for one Satellite or all Satellites;/ and 

7. Most personnel costs are associated with the Central but some functions 
can be el^fectively assigned to the Satellite Ifevel of operation (e.g.., 
customer service or programming support). 

Hardware / 

\ The communications multiplexer developed for the on-lin^ System uses 
separate cards (strappable for ^peed and code set) for each *port and, full 
character buffering. ^ port card, for example, can be replaced, on-line, ^ 
without affectijig the operation of other ports. ' / 

...'/■ 
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Software , . ' * 

The programn>ing concept developed .for, Ifhe 'on-line system utilizes port , 
oriented ta§k-sharing of CPU timfij' rather I^Hano -^'me-sharing. The executive 
uses multiple module (program overUy) area^^s with. fully/re-entrar\ifc modules and 
dynamically assigned core-resident -swap (for. pointer stack and safved-data) 
areas,. ^' . ' ^ . • ' 



. . * NEEDS -FROM THE ACADEMIC COMMUNITY- \ * 

• . " ■■- . V ■ . ■ 

In developing and operating a cbmputer system such as th^ Pharm-A^sist 
.Systemi mapy pew or different requireijients are placed upon the personnel^ 
involved.. Mos1 
utilization 
Industry. 



lost of these reauirementslhave been met (by Pharm-vA^sist) by the.. ^ 
of high skill lev^fl engineering personne-l from the^ Aerospace^- 



by: 



The Academic coijimunity ^^an help Tn meeting these (and future) requirements 

1. Better balance in the curriculum between the theoretical >^heory of 
data base tftan^igementi etc.) and practical (mini -computers, assembly 

.^-^nguagq, telecommufii cations, etq.) aspects of * copifSuter science; . 

2. Keeping fhe university ".s own computer equipment -on a par with the \ 
^tj^pical business .application (not the most advanced bjusirless application); 

3. Emphasis on the developmentJ^of standardized, usable, -business oriented 
programning languages and software; Sind . ^ " 

^ 4. Taking a leadership position in ^development of industry wide ^tan^ar^ 
for 'the computer industry (e.g. Why 'shouldn't all paper tape reh(iep^or 
mini -computers have a standard electrical interface something l+t<e RS -23^ 
standards?). . ' . 



4(JM 



\6 



24 



3? 



48 



e54 



I SAT • ' 

1 Uf-C> LlNe 

2 .SAT 5v3 
2 UtNE 

J SAT 75' - 

' 3 LNG llNfe Xb . 

d SAT ^ . IC^ti . 

5 SAT . ' 125 

5 LNG LlNe 125 

6'S.AT.t ISM 

6 LNG UlNE IS« 



7 SAT ' ; 175 
7 



a SAT . 20» 

9 SAT. • 225 
. .9 Uf^G, UNE SjaS 

It* SAT 25H 
19 LNG LINE 251^ 

ll" SAT 275 
li 'ING LINE 273 

12 S'aT 

12 t^G LINE 3«v^ 

13 SAT 325 

13 LNG* LI^£ 325 

14 SAT 35«^ 
. M L>t LINE 35kJ 

1 3 • S A T 3 7 3 

lb U^G LINE 37b 

•ffj SAT, ' 'IP'J 
16 L'N-G LINt 



lia.b^! bl3,25 
3U.12 3*i^,.)2 

125, nw fc2,5v' 
42,02 42, e2 

137, ^yi ftSL^b 
5b', ^2 55,12 

I5tn,llt" '75,»^w 
67,62 67,62 

162, bV. 81,25 
8H,12 ^ 6P«,12 

l7b,fr)H ,.,'87,5'^ 
92.62 ' 92,62 

187*, 50 ♦ 93,73° 
I?i5;i2- 105.12 

117,62 1 17,62 

■2j^2,b0 H!6,25 
I3i),r2 UV, 12 

225, MH 112, 5« 
li4 2',B2 1^J*2',P.2 

23/, Sv' \ lB.7b 
15b. 12 ns'.lZ 

law, 12 lew, 12 

.27o.HP^ 13 7. St' 
192.1)2 192,6? 

28/. bf/' ia3,7b 
. 2^5, U 21^-5, 12 

.3v^V,!'f/ 15 
*21/,f32- 2l7rA^■ 



4i ,07 
25.96 

" 4'5,»j3 
• 34,29 

42,62 

5-4 . 1 7 
5H.96.. 

5a.^3 . 

59.29 

■ i52.Sf. 
«6^ft62 

6^6.67 
1^5,96 

-7l(fl.<j3 
'84,^9 

75; vie. 
92.0? 

79. 17 

1 . y 6.- 

83,33 

87,31? 
1 I7,fl? 

91 ,67 
125, 

, °95,d3 

■ 134,2<» 

V42.6? 



31 ,25 
27 

^34,37 
36,37 

37, 5-4 
45.7fe 

4m',62 
55,. 12 

, 43", 7 5 
64.54 

46; 87 
73.»^7' 

- 55',a'a 

'83,:?5 

53, 12 
9-2.62 

56.25 

1 V' 2 , VijA 

59,37 ' 
t li;37 

6?,5.d 
i2r^,73 

65.62/ 
13t^. 12 

bn,7 3 
139, 

71.87 
I 4H ,87 

7T,WvV 
1 b" .95 

7 3,12 
lr'7,62 



27,5P 2P.92 21 .•'13'^|.75 
.27,6? 23,96 26,55 ,<^V> 

Svil.l^y 25.ci<'5 ^3.21 '2C',3i 

37.6?. 3*4,99 35. 4« 3f-.37 

/ ' "■ 

32*5^ . 27, Rd 2t\V.V 21,87 

47,62 A2.«2 ' 44,41 4!f.75 

3*5. viM- 29.17 •26'.79 23.44 
57. S2 5W.06 53,34 5P.12 

37. 5M "3-1 .25 ' 98,57 25.5)0 
6^,62 5'9,2^ 62.'27' 64,5(a 

4Ciif« 33., 33 30; 36 '2f,56 
77,62 67",«2> ./.1 .29) 73,87 

'42,50 '3?,. 42 32,10 .28,12 
8 7,62 7-'J,96 ' fli5,'l2 fl3;2S 

^5,(31? 37isi(? -^3,93 J^f^9 
97.82 f84, 29 89.^-^^^. 62 

47,51^ 39^,5*^35,71 31,25 
1C7,15Z^91>V62 • 07*9^' 1 W2trP'f 



S!/!,t«»f 41 ,67 .37, SE" -32, « I 

117,62 lv'i!i,96 1P6,91 111,37 

' 5 2,5f^ 43.75 3a,a9 34.37 

12"/; 62 ll^9."?9 115.8 4 12-?. 75 

^'5,h\iA 45,.B3 -flU^^ 35.94 

13 7,62 1 17. 124^77 13P.12 

57. 47,92 42.86 •, ;V7°,5W 

147,62 125,06 133. 7W 139,5^1 

^a^'A^ bp'.f^iR ' 44;64., sS.c'e 

1^7.62. 134, ?9 142.62 148, R> 

"'e2,-5C" 5?.'--'8 -ffi'.iJ^ '4t'.62 

lf:7,n?. 142".62 151,^65 1bH,25 

Pb.i^Pi' 54,17 ^g,-?! ''4?,19 

177»62 13i%06 IWH./IW lri7,62 



e,U«HAKlSliN OF 'VA^lAbLF COSTS - SAr-ffLUrl: -VS' LO^'G LINES 



ERIC 



3Z 



86 




CUE 



M^E'SPO.NSE 'CUE 



MODULE 



EXECUTIVE 



INTERRUPT 



SOfTHAj^E PROGRAM, STATes 



a 9 



/ 



0 



93 



/ 



87 




NEW 
RX 



REFILL 
RX 



r^Rx'"" 

i-^AfftOFlLE 



DAILY 
LOG 



UP TO 

64 TERMINALS 




/ 



SATELLITE 



UP to 15 SATELUtES,- 



I/I 



/ 




1 

j'- 








f 


^? ; 



CENTRAL 



TRANSACTIONS, 



PHARM-ASSISr DATA-FLOW 




PROCESSII^G ' 



Panel Discussion 



Melvip Pierce 

J, ' i)irecto)a of Computer Center: " 

Associate Professor of Computer Science 
University of Texas at' Arlington 
Arlington, Texas 



Pierce: It seems as if the government is a^mys looking for projects to fund 
that involve minorities. As Jim has pointed out here, be is in the itiinorHy - 
as far as the rest of the papers are concerned; so maybe he should ripply for 
some kind\of minority funding for computer systems. * , . 



I personally have been invorlved^in industry, haying worked at Qeneral 
Dynamics for about seven years; so I^.feel that I lirtderstand iome of the problems 
that industry has, though 1 h&ve been at the. University of Texas at Arlington 
for about fourteen years. I do keep in contact with jndustryton a regular 
basis, trying to keep up with their needs. Someone suggested earlier having 
an internship fo^ professors'; I would thoroughly welcome that, if I could find . 
an industry that would- take me on in that respect. 

"Regarding this particular pharmacist system, I have been very impressed 
by what appears to be an innovative approach to a proMem that needed a 
solution. These peoplet have taken standard, relatively inexpensive hardware 
and put It together in such a mdnner as 16 solve a rather large application,, 
problem. Some people might !^y it can't be done, but I feel like they have 
done it. It is a very impreslrve system to me. As a res.ult of exposure to 
thi^and other simitar projects, such as Hotel Computers incorporated ifi y 
Fo^t Worth, whijsh go- into a specialized industryr*use a small minicomputer/; and 
meet the needs of that small segment of industry,^ I, feel that this may be^ the 
way thipgs are heading in the future. In education we want to be irfvolved in 
that new trend, and. if not* involved, at Igast wrepared. At the Uni ver^Ltj^ of 
Texas at Arlington we have Instituted some courses 1n minicomputer^ DTJ^^^rammin^ 
and minicomputer architecture, the Master's degree level pHp^H^ to give 
a little background, we do not offer a bachelor^s degree ipyi^ri^^ 
we only offer a minor at the bachelor's degree ^eye^y X\^^Jt^^iS1^^^s degree ' 
in computer science. , We at the University of /Texas at AryTfgtp^iire under 
some pressure frora^student? to offer a^bachelor^s degree^^n j^omputer science, 
as many othdr universities are doing, fiowever,' our feeling |s that industry 
needs the equivalent knowledge of a major in some ap^Tlication area >efore a 
student will be of too much value to them. We m|i/i)e wrong on /this particular 
point, and this is sonje input -we would like tp-^ve;^. I would/Tike Mr. Dismuke 
to address this question in just a mome||t. We do want to kj>ow^hdw industry 



/ 
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feels about this.. We at UTA are trying to accomplish the following 'things 
with regard to our computer science minors and Master's students; We want i 
to trafp: ! \ 

1 . " programmers i 

2. systems^ analysts 

3. icomputer center managers 

^ 4. professionals rather than technicians. 

Most important, we are trying to train people to think, instead of betng . 
robots. Jim, could you comment on the following: 

i; What do you desire for students at the bachelor's degree level? 
, 2. What do you desire for students at the Master's degree level? 
3. Is a computer science major needed in your area of industry? 

Dismuke: Primarily we are in the engineering business, so our needi^re people 
who Have a good understanding of hardw&re, the way hardware works, as well as 
* software,, and how the software works. We are systems people. Consequently, I 
think' we need a betteY* mix between theoretical studies and practical, down-to-, 
earth studies like assembly language programming, howthe computer uses two 
i6-bit words, adds them, and what the results are. I feel that pepple we have 
talked to who' come from the academic community are either to^ theoretical, 
that is, they are over-qualified for the Jo^s we have available, or alternately, 
they 'do not have enough hands-on experienw and specific skills related to 
the toncepts wjb use. 

Ward:,' Laslce* Jim to come because I felt that what he has to say is going to 
be very ij^portant to a lot of our academic curriculums in the near future. 
Technology is advancing at such a rate that I am not completely sure where we 

„ ara going to stand if we continue our academic computer science programs in 
the same veins that they have been separated into for the last five years. 
Our standard three traditional routes that a student can go may not satisfy - 
future needs. Jim brought up the touchy .question of hands-on experience. I 
know all of us have that problem jn our academic computing environment.' I do 

. hope you will .take his remarks, consider them,^and try to piiVsue his suggestions 



DISCUSSION FROM FLOOR 



Oualline: I have a great deal of empathy for Mr. Dismuke since I was associated 
with two small compute)^ businesses before I became an academician. I would'^ 
' like to "state first thSt we at East Jexas State University do. offer-a course in^ 
mini- and microcomputers. However, 1 wogld question whether we are able to 
prepare people for your parti ciiUr .type of operation or for afiy small business. 
It TS'my opinjon that^if we turn out people who are welt versed in th\ funda- 
mentals, you cannot really^ffOrd to take them. It seems that you woum like 
b have someone Wh^i' ts well trained in fundamentals and has two years of 
experience with 'some large compapy/ I wonder if that is correct. 

Dismuke: '{nodded hi.s*head yes. ) \ / 



Oualline: You do. i am also pleased to see someone from the non-data processing 
end of coniputer science here. I would like to know just what we can do. beyond 
cohcentv^ting on fundamentals, not necessarily theoretical. We would like to 
give as^much hands-on experience as our equipment will allow us; but in order <; 
to get our people employed, wenend to givQ<^them an orientation toward a large* 
shop. Let . EDS or some other large company- employ and. train them/ then you can 
steal them. ^ So we can give thewi,^a course in minicomputers, microcomputer^ and 
teach them how to add two 16-bi V'words; but that appears to be as far as we can 
go. How do you feel about that?^< * • > 

. V, \ — ■ 

Disijiuke: While that is basically cO^jrrect and that is where >ve do get most of , 
our people, it is simply because, up^^^ th|s point, the students who haVe come 
out Of the academic environment have had neither hands-on experience of any 
kind nor any exposure to minicomputers arlto the hardware itself. In other 
words, "How does a tape drive actually What do you mean when you say 
1600 bpi, 9-track, phasej^coded indusrryKtandard?" These kinds of things are 
very important from a smafl^ business st^rppoint because we cannot afford the 
learning" curve. We see no reason why alperson should not be effective within 
a Oery $hort period of time, like a fqum-^€[,k trainir^g course. I see no reason 
why it should take him longer than thayfeb ^e^hiyi^to program on an HP computer. 

Gensler:/ You said that you felt tl;ijsytype of computing and this type of 
technol%y, a/e the way of the»fut'unp. I really don't agree with that. I 
think thfe type of thing you jafe doWg provides a needed service. But I think 
as time/goes by and this/ type of computing proliferates, you are going to frnd^ 
these $ame people in the same paoer crunch as .befbre because they are going to 
have four or five different sys;rems that they^*^|| using one for, their prescrip- 
tions one for their bookkeepifig, and one for th^iir tax reporting. Suddenly 
they lire going to be confus^if again, and they will want to -consolidate those? 
efforts which' are on six 4/fferent computers l^/ith six different operating 
syste^ns and six differen^'^word sizes; they ait^ going to be in trouble'. 

Dismiike;-- That is 
calculators today 
.as a data entry d 
why everyone in 
his hands. Thi 



^finite possibility but ;my point was that hanji-held 
t approximately $20, ancj they are one-fourth/as corrifjlex 
1ce for a computer. Ten ^ears from now there /is no reason 
e country "could not have very sophisticated t 
terminal could be connected ito anyone of a tho 



but that will ffot be a big machine. A big nfachine could not si 
concept; it m^^ have to be a' series of smaJl, teleprocessing 
rather than/EDP, RJE type bat^h processors. 



finals in 
and computers, 
port that 
iented computer^ 



Gensleri /i still think that t^ose computer^ will be nothing /r^iore than message 
switcher/ for a large computer.' / 



Dismuk/: Possibly. 

War'(;i/ In cTostngi I want to leave the academic people witH 
thought. I am in agreement with Jim in a lot of areas. I 
story I heard recently about a small bay who was envious of 
befcause the big boy could grapple with the big bears in the 
b6y replied that there were a lot of little bears in theJvOj 
/face. So you academic people in computer science, be care 
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EAST TEXAS STATE UNIVERSITY 



The Computer Science Department took gre^t pJ^ure in conducting the much 
needed Computer Users Conference. On behalf of the -planning committee, we 
thank the following sponsors for making both the Cpnfeirence and the Conference 
Proceedings possible. / 



/ . 

^eople ^i^ing People 




HRegitttr«d Mark B\ud Cross Assodftion 

r Regi^ered Strvict^ark of the Ni^t'lonal Association 

f oiefue Shield Piaha , 



Blue Cros! 
Blue Shieli 

of Texas 

Main at North Central Expressway 
Dallas, Texas 75222 



7171 Forest Lane ^ . <: ' , 

Dallas, Texas 75230 . . EDS 

Francis Lee, Director of Recruitiag • 

(214) 661-6060 - 

Established: 1962 / ' Employees: 3,500 

EDS is a Data Proc/essitig Service Company. Under long term contractual 
periods (8 to 10 y^at^), EDS designs, installs, and provides the management and 
operation of large-scale business information systems for conriercial customers 
nationwide. Primary industry involvement has been in the areas of health in- 
surance, life insur^ce, banking, retail, and public utilities. f 

Electronic Data Systems was founded in 1962 in Dallas, Texas. EDS owns 174 
acres of land in Dallas, currently the sit& of the Corporate Headquarters, and 
has just recently occupied the new seven story Corporate 7\dmii\istration Building 
and two story Computer Facility. Offices are located ajaiproAimately forty 
major cities from coast to coast. The Corporata Stock is' Vf^ted on the NYSE 
under the symbol "EDS." - .\ , 

EDS employees are trained under several formal internal progr\ams to develop 
and augment the skills necessary to market, design, install, and operate the 
systems provided by EDS. The Company has experienced rapid, yet Stable growth 
emphasizing employment needs as the single restrafning feature of future growth. 
This posture has allbwed EDS to continue to hire during' periods. of industry cur- 
tailment and provides the Company with the Ability to offer employtnent on a 
recurring basis. ' . ^ t 




JHlBlllIM 



think 

Very simple advice— yet in9redibly important. 

Because those who/do, makc-4fc 

ThosQ who do/i't, don't. 
> Think abbut it. 
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- souTHLanb Lipe ihsuRance companY 



Southland is- proud to have been a sponsor of the East Texas 
Sta^e University Computer Users Conference. Our contratula- 
tions to the Department of Computer Science for the comb'ining 
of representatives from the academic and users groups into 
' informative panels. 

^ , , ^ — i — :^ \ — , = — — 



-We salute 
East Texas State University 
Computer Science Department 

^ parti ci4)ants in the 
Computer Users Conference 




ri XAs POWER & Li(;H;r company 

A tax-paying. Investor-owned electric utility 



